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PREFACE 


Engineering-Science  (ES)  entered  into  an  agreement  with  the  HAZWRAP 
Support  Contractor  office  operated  by  Martin  Marietta  Energy  Systems,  Inc. 
for  the  U.S.  Department  of  Energy  (DOE)  to  perform  a  Remedial  Investigation 
at  the  Minnesota  Air  National  Guard  Base,  Duluth  International  Airport, 
Duluth,  Minnesota,  to  be  submitted  to  the  National  Guard  Bureau,  Andrews  Air 
Force  Base,  Maryland.  This  investigation  was  initiated  in  July,  1988  under 
Task  Order  Y02,  General  Order  18B-97387C,  which  is  under  DOE  contract  DE- 
AC05-840R21400,  with  Martin  Marietta  Energy  Systems  under  Interagency 
Agreement  1489-1489-A1.  The  overall  objectives  of  this  effort  were  to  define 
the  magnitude,  extent,  direction,  and  rate  of  movement  of  identified 
contaminants  and  to  summarize  the  need  for  remedial  actions  based  on  an 
assessment  of  risks  to  human  health  and  the  environment. 

This  investigation  was  performed  by  Engineering-Science  personnel  from 
the  Oak  Ridge,  Tennessee  office  with  oversight  provided  by  Martin  Marietta 
Energy  Systems.  Mr.  Larry  Janssen,  of  Martin  Marietta  Energy  Systems  was 
the  Technical  Monitor  for  Lt.  Col.  Michael  Washeleski  of  the  National  Guard 
Bureau.  Major  Joel  D.  Manns,  Minnesota  Air  National  Guard  Base,  Duluth, 
Minnesota,  provided  field  support.  Engineering-Science  personnel  included  Mr. 
Robert  S.  McLeod,  P.E.,  P.G.,  who  served  as  Project  Manager  and  Mr.  John  D. 
Hardeman,  P.G.,  who  served  as  the  Field  Team  Leader.  Mr.  Robert  L.  Thoem, 
P.E.  was  the  ES  Technical  Director  for  the  project. 

Engineering-Science  wishes  to  acknowledge  North  Star  Drilling,  Little 
Falls,  Minnesota  as  the  drilling  and  well  installation  subcontractor.  Salo 
Engineering,  Duluth,  Minnesota,  provided  professional  surveying  services.  ES 
Berkeley  Laboratory,  Berkeley,  California;  ES  Atlanta  Laboratory,  Atlanta, 
Georgia;  MetaTrace,  Inc.,  St.  Louis,  Missouri;  NUS  Corporation,  Pittsburgh, 
Pennsylvania;  and  IT  Radiological  Sciences  Laboratory,  Oak  Ridge,  TN  provided 
analytical  laboratory  services  for  sample  analyses. 

This  work  was  accomplished  between  July  1988  and  March  1989. 
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SECTION  N.l 
INTRODUCTION 


This  appendix  presents  a  summary  and  review  of  the  quality  control 
results  for  laboratory  analyses  of  surface  water,  sediment,  soil,  and  ground- 
water  samples  collected  during  the  first  sampling  round  as  part  of  the  field 
program  for  the  Remedial  Investigation  at  the  Minnesota  Air  National  Guard 
Base,  Duluth,  Minnesota.  Sample  holding  times  and  sample  contamination  are 
presented  in  Sections  N.2  and  N.3  respectively.  Data  validation  for  volatile 
organic,  semi-volatile  organic,  pesticide,  PCB  and  inorganic  analyses  are 
presented  in  Section  N.4.  Section  N.5  contains  field  quality  control  samples 
including  trip  blanks,  field  blanks,  field  duplicates  and  bailer  rinseate  samples. 

Samples  were  collected  from  July  1988  through  September  1988.  Nitrate 
analyses  were  performed  by  MetaTrace  Corporation,  Earth  City,  Missouri. 
Radiological  analyses  were  performed  by  NUS  Corporation,  Pittsburgh, 
Pennsylvania.  All  other  analyses  were  performed  by  Engineering-Science,  Inc., 
Berkeley,  California. 
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SECTION  N.2 

HOLDING  TIME  ANALYSES 


The  tables  in  this  Section,  Tables  N-l  through  N-20,  give  the  sample 
collection  date;  the  laboratory  extraction  date  and  elapsed  time;  and  the 
laboratory  analysis  date  and  the  elapsed  time  for  each  analysis  that  was 
performed  on  each  sample.  These  times  can  be  compared  with  the  maximum 
holding  times  which  are  also  given  on  each  table. 

If  a  holding  time  was  missed  this  is  indicated  by  an  exclamation  point 
next  to  the  reported  analyte  concentration  in  the  corresponding  analytical 
results  table  in  Appendix  1. 

Explanations  of  reasons  why  particular  analyses  were  cancelled  is 
explained  in  the  footnotes  to  tables  in  Appendix  L  which  can  be  found  by 
looking  up  the  analysis  for  the  sample  of  interest  in  the  corresponding  table  in 
Appendix  L.  The  reason  for  cancellation  is  usually  that  the  analysis  was 
incorrectly  requested. 
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TABLE  N-l 
Area/Background 

Minnesota  Air  National  Guard  Base 
Duluth,  Minnesota 

Summary  of  Holding  Time  Data  for  Surface  Water  Samples 


TABLE  N-l 
(Continued) 


Dale  Analyzed  9  Nov  88  Analysis  Nol  9  Nov  88  23  Nov  88  8  Nov  88  8  Nov  88  23  Nov  88  Analysis  Nol 

lilapscd  Tune  46  Days  Requested  46  Days  60  Days  46  Days  46  Days  61  Days  Requested 


TABLE  N-2 
Area/Background 

Minnesota  Air  National  Guard  Base 
Duluth.,  Minnesota 

Summary  of  Holding  Time  Data  for  Sediment  Samples 
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SEMl-VOLATILU  ORGANICS  (SW8270)  NO  I  IOlDING  TIME  SPJ'CIMED 

Date  [Extracted  27  Aug  88  2  Nov  88  27  Aug 83  27  Aug  88  27  Aug  S3 

Elapsed  Time  9  Days  76  Days  9  Days  9  Days  9  Days 
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SECTION  N3 

SAMPLE  CONTAMINATION 


Several  compounds  were  detected  which  are  thought  to  be  non¬ 
representative  of  on-site  contamination.  These  compounds  are  dichloromethane, 
chloroform,  toluene,  and  bis(2-ethylhexyl)phthalate.  Tables  N-21  through  N-32 
give  the  detection  of  these  compounds  at  all  sites  in  all  media.  Each  of  these 
compounds  is  discussed  in  the  following  sections. 

N.3.1  Dichloromethane 

Dichloromethane  was  found  at  low  levels  in  surface  water,  sediment,  soil 
and  ground-water  samples  from  all  sites  and  from  airport  area  and  background 
locations  (Tables  N-21  through  N-32).  It  was  also  detected  in  the  laboratory 
blank  for  each  sample  in  which  it  was  detected.  Laboratory  contamination 
would  appear  to  be  the  source  of  this  compound. 

N.3.2  Chloroform 

Chloroform  was  detected  at  low  levels  in  the  surface  water  at  Site  3 
(Table  N-21);  in  the  sediment  at  an  Area  location,  Site  4  and  Site  8  (Table  N- 
21);  and  in  the  soil  and  ground  water  at  area  background  locations  (Tables  N- 
23  and  N-28),  Site  2  (Tables  N-24  and  N-29),  Site  3  (Tables  N-25  and  N-30), 
Site  4  (Tables  N-26  and  N-31)  and  Site  8  (Tables  N-27  and  N-32). 

With  a  few  exceptions,  chloroform  was  also  found  in  the  laboratory 
blanks  of  the  samples  in  which  it  was  detected.  The  exceptions  are  one 
surface  water  sample  from  Site  4  at  3  ug/L,  a  sediment  sample  from  one 
airport  area  location  at  1.5  ug/L,  one  sediment  sample  from  Site  4  at  16  ug/L 
and  three  sediment  samples  from  Site  8  at  14,  14,  and  27  ug/L;  five  soil 
samples  from  Site  3  at  0.20,  0.50,  3.50,  1.10,  and  0.56  ug/L;  two  ground-water 
samples  from  Site  3  at  1.3,  0.25,  1.4  ug/L  and  one  ground-water  sample  from 
Site  4  at  0.18  ug/L.  All  these  levels,  including  the  three  from  the  sediment 
samples  at  Site  8  are  very  low  and  are  thought  to  be  a  result  of  laboratory 
contamination. 

N.3.3  Toluene 

The  distribution  of  the  occurrence  of  toluene  is  unusual.  The  detections 
of  toluene  in  surface  water,  sediment  and  ground-water  samples  are  given  in 
Table  N-22. 

In  the  Area/Background  samples,  toluene  was  detected  only  in  one  surface 
water  sample  which  is  most  likely  associated  with  a  small  localized  spill 
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(Section  4.2.1).  At  Site  2  toluene  was  not  detected  in  the  surface  water, 
sediment  or  ground-water  samples. 

At  Site  3  toluene  was  detected  in  samples  from  two  wells  and  in  the 
duplicate  sample  from  one  of  them.  These  detections  are  due  to  contamination 
at  the  Site  3  storage  pad  (Section  4.4.5. 1). 

At  Site  4  toluene  was  detected  at  very  low  levels  in  two  surface  water 
samples  and  at  amounts  which  varied  from  undetected  to  54,000  ug/L  in  the 
sediment  samples.  This  contamination  is  to  be  expected  from  a  luel  spill 
(Section  4.5.2.1). 

At  Site  8  toluene  was  not  detected. 

The  detection  of  toluene  in  soil  are  given  in  Tables  N-23  through  N-27. 
These  detections  occur  at  various  sample  depths  and  do  not  appear  to  be 
related  to  other  contaminants,  known  contaminant  sources  or  to  laboratory 
contamination.  However,  all  soil  samples  were  obtained  during  the  first  part  of 
the  field  program,  during  which  time  almost  all  of  the  soil  samples  were 
obtained.  During  this  time  period  black  electrical  tape  was  used  to  seal  the 
sample  containers.  The  field  personnel  used  white  tape  to  seal  surface  water, 
sediment  and  ground-water  sample  containers  all  of  which  were  collected 
during  the  last  few  weeks  of  the  field  period.  It  was  noted  during  its  use  that 
the  black  tape  had  a  strong  odor.  Subsequent  qualitative  testing  of  the  black 
tape  on  a  field  GC  instrument  has  substantiated  that  the  black  tape  did  show 
h;gh  levels  of  toluene.  This  leads  to  the  conclusion  that  the  toluene  levels 
reported  in  the  soil  samples  are  probably  due  to  the  black  tape  used  to  seal 
the  sample  bottles. 
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TABLE  N-21 


DICHLOROMETHANE  AND  CHLOROFORM  CONCENTRATIONS 

DETECTED  AT  ALL  SITES  SURFACE  WATER  AND  SEDIMENT  SAMPLES 

(Sediment  results  in  micrograms  per  kilogram; 
water  results  in  micrograms  per  liter.) 


Sample  Location 

Diehloromethane 

Chloroform 

Water 

Sediment 

Water 

Sediment 

DANGB-BG-SL1 

U 

34  B 

U 

U 

DANGB-BG-SL2 

U 

69  B 

U 

U 

DANGB-BG-SL3 

6.9  B 

0.77  B 

U 

U 

DANGB-BG-SL4 

U 

42  B 

U 

1.5 

DANGB-BG-SL5 

U 

62  B 

U 

U 

DANGB-2-SL6 

IJ 

65  B 

U 

U 

DANGB-2-SL7 

0.24  B 

52  B 

U 

U 

DANGB-3-SL8 

0.26  B 

23  B 

U 

U 

DANGB-3-SL9 

0.58  B 

26  B 

U 

U 

DANGB-3-SL10 

U 

37  B 

U 

U 

DANGB-4-SL11 

1.0  B(!)  60  B 

u(2) 

U 

DANGB-4-SL12 

1.0  B 

27  B 

U 

U 

DANGB-4-SL13 

45.0  B 

46  B 

U 

U 

DANGB-4-SL14 

1.6  B 

59  B  . 

U 

14  B 

DANGB-4-SL15 

36.0  B 

40  B 

3 

U 

DANGB-4-SL16 

0.5  B 

50  B 

U 

16 

DANGB-8-SL17 

1.7  B 

36  B 

U 

14 

DANGB-8-SL18 

U 

34  B 

u 

14 

DANGB-8-SL19 

1.9  B 

98  B 

u 

27 

1.  B  indicates  the  compound  was  detected  in  the  laboratory  blank. 

2.  U  indicates  that  the  compound  was  analyzed  for  but  not  detected. 
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TABLE  N-22 

TOLUENE  CONCENTRATIONS  DETECTED 
AT  ALL  SITES  IN  SURFACE  WATER, 
SEDIMENT  AND  GROUND-WATER  SAMPLES 
(Sediment  results  in  micrograms  per  kilogram; 
water  results  in  micrograms  per  liter!) 


Location 

Medium 

Concentration 

Airport  Area 

DANGB-BG-SL3 

Surface  Water 

19 

Background 

None 

Site  2 

None 

Site  3 

GW3-B 

Ground  Water 

21 

GW3-B  DUP 

Ground  Water 

20 

GW  3-D 

Ground  Water 

2.9 

Site  4 

DANGB-4-SL11 

Surface  Water 

4.3 

DANGB-4-SL13  DUP 

Surface  Water 

2.3 

DANGB-4-SL11 

Sediment 

970 

DANGB-4-SL12 

Sediment 

360 

DANGB-4-SL13 

Sediment 

54,000 

DANGB-4-SL13  DUP 

Sediment 

26,000 

DANGB-4-SL14 

Sediment 

U 

DANGB-4-SL15 

Sediment 

5.5 

DANGB-4-SL16 

Site  8 

None 

Sediment 

U 
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TABLE  N-23 

TOLUENE,  DICHLOROMETHANE  AND  CHLOROFORM 

I 

1  CONCENTRATIONS  DETECTED  IN 

AREA/BACKGROUND  SOIL  SAMPLES 
(Results  in  micrograms  per  kilogram.) 


Sample  Location 

Toluene 

Dichloromethane 

Chloroform 

DANGB-BG-MW32 

SSI  2  to  3  feet 

28 

4.1  B(U 

U(2) 

SS2  11  to  12  feet 

47 

4.0  B 

U 

SS3  19  to  20  feet 

31 

1.5  B 

U 

DANGB-BG-MW42 

SSI  0  to  1  foot 

1.8  B 

1.3  B 

U 

SS2  7  to  8  feet 

(1) 

0.29  B 

U 

SS3  14.5  to  15.5  feet 

198  B 

2.2  B 

0.22  B 

DANGB-BG-MW43 

SSI  1  to  2  feet 

25  B 

3.1  B 

U 

SS2  14  to  15  feet 

8.3  B 

4.8  B 

0.12  B 

SS3  23  to  24  feet 

160  B 

7.4  B 

U 

1.  B  indicates  the  compound  was  detected  in  the  laboratory  blank. 

2.  U  indicates  that  the  compound  was  analyzed  for  but  was  not  detected. 


>?  - 
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TABLE  N-24 


TOLUENE,  DICHLOROMETHANE  AND  CHLOROFORM 
CONCENTRATIONS  DETECTED  IN  SITE  2  SOIL  SAMPLES 
(Results  in  micrograms  per  kilogram.) 


Sample  Location 

Toluene 

Dichloromethane 

Chloroform 

DANGB-BG-M  W 12  A 
SSI  2  to  3  feet 

3.1 

1.0  bM 

SS3  5  to  15  feet 

2.1 

1.6  B 

SS5  15  to  20  feet 

2.3 

1.7  B 

0.12  B 

D  ANGB-2-M  W 13  A 

SSI  0  to  2  feet 

19 

9.9  B 

U 

SS3  8  to  10  feet 

13 

4.3  B 

U 

SS4  14  to  15  feet 

4.9 

4.4  B 

U 

DANGB-2-MW37 

SSI  0  to  1  foot 

38 

6.0  B 

0.17  B 

SS2  5  to  6  feet 

90 

2.9  B 

U 

SS3  16  to  17  feet 

64 

2.1  B 

U 

SS4  17.5  to  18  feet 

56 

2.2  B 

U 

DANGB-2-MW39 

SSI  0  to  1  foot 

1.4 

18.0  B 

U 

SS2  9  to  10.5  feet 

520 

4.6  B 

U 

SS4  17  to  19  feet 

12 

49.0  B 

U 

DANGB-2-MW40 

SSI  0  to  1  foot 

37 

4.4  B 

1.30  B 

SS2  5  to  6  feet 

8.8 

0.9  B 

U 

SS3  15.5  to  16.5  feet 

8.9 

4.4  B 

0.10  B 

DANGB-2-MW41 

SSI  0  to  5  feet 

4.2 

6.8  B 

0.60  B 

SS2  5  to  15  feet 

57 

5.4  B 

0.50  B 

SS3  15  to  20  feet 

47 

3.4  B 

U 

DANGB-2-BH1  R 

SSI  0  to  2  feet 

2,000  B 

5.2  B 

U 

SS2  2  to  4  feet 

640  B 

2.6  B 

U 

SS3  6  to  8  feet 

15,000 

12.0  B 

1.70  B 

SS4  8  to  10  feet 

1,700 

2.2  B 

0.90  B 

SS5  10  to  12  feet 

1,100 

7.3  B 

0.60  B 

SS6  15  to  17  feet 

200 

21.0  B 

0.44  B 

SS7  22  to  24  feet 

1.7 

2.1  B 

1.40  B 

TABLE  N-24  (continued) 


Sample  Location 

Toluene 

Dichloromethane 

Chloroform 

DANGB-2-BH2  R 

SSI  0  to  2  feet 

36,000 

7.8  B 

1.30  B 

SS2  5  to  6  feet 

7,200 

19.0  B 

U 

SS3  10  to  12  feet 

570 

4.0  B 

33.00  B 

SS4  14  to  15  feet 

U 

1.5  B 

1.70  B 

SS5  20  to  22  feet 

4.0 

3.2  B 

0.43  B 

SS6  24  to  25  feet 

11 

1.9  B 

0.33  B 

1.  B  indicates  that  the  compound  was  detected  in  the  laboratory  blank. 

2.  U  indicates  that  the  compound  was  analyzed  for  but  was  not  detected. 
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TABLE  N-25 


TOLUENE,  DICHLOROMETHANE  AND  CHLOROFORM 
CONCENTRATIONS  DETECTED  IN  SITE  3  SOIL  SAMPLES 
(Results  in  micrograms  per  kilogram.) 


Sample  Location 

Toluene 

Dichloromethane 

Chloroform 

DAN  GB-3-MW25 

SSI  0  to  1  foot 

u(i) 

2.50B(2) 

U 

SS2  2  to  3  feet 

u 

U 

U 

SS3  14  to  15  feet 

u 

U 

U 

DANGB-3-MW27 

SSI  0  to  1  foot 

610 

3.00  B 

U 

SS2  5  to  6  feet 

740 

1.90  B 

U 

SS3  14  to  15  feet 

100 

120  B 

U 

DANGB-3-MW28 

SSI  0  to  1  foot 

5.5 

3.10  B 

U 

SS2  2  to  3  feet 

60 

2.20  B 

U 

SS3  14  to  15  feet 

23 

1.70  B 

0.24  B 

DANGB-3-MW29 

SSI  0  to  1  foot 

18 

0.94  B 

U 

SS2  3  to  4  feet 

38 

0.57  B 

U 

SS3  14  to  15  feet 

7.0 

0.67  B 

U 

DANGB-3-MW30 

SSI  0  to  1  foot 

U 

1.20  B 

U 

SS2  9  to  11  feet 

U 

U 

U 

SS3  14  to  15  feet 

20 

1.20  B 

U 

DANGB-3-MW31 

SSI  0  to  1  foot 

9.8 

5.90  B 

U 

SS2  9  to  10  feet 

60 

2.30  B 

0.43  B 

DANGB-3-MW33 

SSI  0  to  1  foot 

150 

3.90  B 

U 

SS2  11  to  12  feet 

28 

2.60  B 

U 

SS3  20  to  21  feet 

9.4 

4.10  B 

U 

DANGB-3-MW35 

SSI  0  to  1  foot 

18 

9.20  B 

U 

RQ9  0  ir>  -i  foot 

•n 

A 

ri  no  R 

TJ 

SS3  10  to  11.5  feet 

79 

8.60  B 

0.09  B 

DANGB-3-SGA0 

17 

3.40  B 

0.20  B 

DANGB-3-SGA1 

8.5 

8.80  B 

U 

DANGB-3-SGA2 

3.4 

2.00  B 

U 

DANGB-3-SGA3 

12 

2.50  B 

0.80  B 
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TABLE  N-25  (continued) 


Sample  Location 

Toluene 

Dichloromethane 

Chloroform 

DANGB-3-SGA4 

1.6 

12.00  B 

0.20  B 

DANGB-3-SGA5 

39 

25.00  B 

0.20 

DANGB-3-SGB1 

4.5 

5.70  B 

2.60  B 

DANGB-3-SGB2 

U 

U 

U 

DANGB-3-SGB3 

36 

5.80  B 

1.10  B 

DANGB-3-SGC0 

6.7 

3.90  B 

U 

DANGB-3-SGC1 

8.1 

1.90  B 

U 

DANGB-3-SGC2 

5.3 

12.0  B 

0.20  B 

DANGB-3-SGC3 

4.2 

1.70  B 

U 

DANGB-3-SGC5 

190 

11.0  B 

U 

DANGB-3-SGD0 

20  B 

1.30  B 

U 

DANGB-3-SGD1 

12  B 

1.40  B 

U 

DANGB-3-SGD2 

U 

3.40  B 

U 

DANGB-3-SGD4 

8.6 

6.60  B 

U 

DANGB-3-SGD5 

12 

5.80  B 

0.50 

DANGB-3-SGE0 

3.1  B 

1.40  B 

U 

DANGB-3-SGE1 

53  B 

3.50  B 

U 

DANGB-3-SGE2 

38  B 

1.30  B 

0.23  B 

DANGB-3-SGE3 

8.8 

5.40  B 

U 

DANGB-3-SGE4 

140 

4.60  B 

3.50 

DANGB-3-SG49 

1,300  B 

2.40  B 

U 

DANGB-3-SG54 

12 

9.10  B 

U 

DANGB-3-SG55 

U 

4.30  B 

0.20  B 

DANGB-3-SG58 

U 

U 

0.30  B 

1.  U  inc.'ates  that  the  compound  was  undetected  above  the  level  of  the 

nrartiVol  migntitotinn  limit 
j/*  uwtvMt  vjv* v.mvi  iwuv/u  juiuivi 

2.  B  indicates  the  compound  was  detected  in  the  laboratory  blank. 


TABLE  N-26 


TOLUENE,  DICHLOROMETHANE  AND  CHLOROFORM 
CONCENTRATIONS  DETECTED  IN  SITE  4  SOIL  SAMPLES 
(Results  in  micrograms  per  kilogram) 


Sample  Location 

Toluene 

Dichloromethane 

Chloroform 

DANGB-4-MW21 

SSI  0  to  1  foot 

330 

6.7  Bw 

U(2) 

SS2  5  to  7  feet 

120 

3.5  B 

U 

SS3  18  to  19  feet 

53 

2.8  B 

U 

DANGB-4-MW22 

SSI  0  to  1  foot 

120 

17.0  B 

U 

SS2  5  to  7  feet 

100 

4.6  B 

1.10 

SS3  30  to  31  feet 

830 

6.0  B 

0.56 

DANGB-4-MW23 

SSI  0  to  1  foot 

1.2 

8.4  B 

U 

SS2  8  to  9  feet 

25 

3.2  B 

0.40  B 

SS3  30  to  31  feet 

13 

5.4  B 

0.08  B 

DANGB-4-MW24 

SSI  0  to  2  feet 

39 

2.9  B 

U 

SS2  3  to  4  feet 

150 

4.3  B 

U 

SS3  32  to  34  feet 

950 

3.6  B 

U 

1.  B  indicates  the  compound  was  detected  in  the  laboratory  blank. 

2.  U  indicates  that  the  compound  was  analyzed  for  but  not  detected. 
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TABLE  N-27 


TOLUENE,  DICffijOROMETHANE  AND  CHLOROFORM 
CONCENTRATIONS  DETECTED  IN  SITE  8  SOIL  SAMPLES 
(Results  in  micrograms  per  kilogram.) 


Sample  Location 

Toluene 

Dichloromethane 

Chloroform 

DANGB-8-MW14 

SSI  0  to  1  foot 

1,400 

13.00  bC1) 

u(2) 

SS3  10  to  12  feet 

9.4 

3.00  B 

U 

SS8  38  to  40  feet 

23.0 

4.30  B 

U 

DANGB-8-MW16 

SSI  0  to  1  foot 

15.0 

5.10  B 

U 

SS2  4  to  5  feet 

41.0 

10.00  B 

U 

SS6  29  to  30  feet 

7.5 

4.10  B 

U 

DANGB-8-MW18 

SSI  0  to  2  feet 

2.0 

3.30  B 

U 

SS2  8  to  11  feet 

84.0 

5.10  B 

U 

SS3  14  to  15  feet 

81.0 

4.40  B 

U 

DANGB-8-MW19 

SSI  0  to  2  feet 

10.0 

10.00  B 

0.50  B 

SS2  6.5  to  7.5  feet 

1.7 

3.20  B 

0.05  B 

SS3  9  to  10  feet 

4.4 

3.20  B 

0.04  B 

DANGB-8-MW20 

SSI  0  to  2  feet 

15.0 

3.40  B 

U 

SS2  6  to  8  feet 

120.0 

0.35  B 

U 

SS4  15  to  20.5  feet 

720.0 

3.60  B 

U 

1. 

2. 


B  indicates  the  compound  was  detected  in  the  laboratory  blank. 

U  indicates  that  the  compound  was  analyzed  for  but  not  detected. 
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TABLE  N-28 


DICHLOROMETHANE  AND  CHLOROFORM  CONCENTRATIONS 
DETECTED  IN  AREA/BACKGROUND  GROUND-WATER  SAMPLES 
(Results  are  in  micrograms  per  liter.) 


Sample  location 

Dichloromethane 

Chloroform 

DANGB-BG-MW32 

2.2  bC1 2)  ' 

U(2) 

DANGB-BG-MW42 

0.98  B 

1.0B 

DANGB-BG-MW43 

1.6  B 

U 

1.  B  indicates  the  compound  was  detected  in  the  laboratory  blank. 

2.  U  indicates  compound  was  analyzed  for  but  not  detected. 


TABLE  N-29 


DICHLOROMETHANE  AND  CHLOROFORM  CONCENTRATIONS 
DETECTED  IN  SITE  2  GROUND- WATER  SAMPLES 
(Results  are  in  micrograms  per  liter.) 


Sample  Location 

Dichloromethane 

Chloroform 

MW  2 

0.42  b(!) 

U(2) 

MW  5 

0.53  B 

U 

GW2-D 

0.80  B 

u 

DANGB-2-MW37 

U 

0.32  B 

DANGB-2-MW3S 

0.96  B 

0.86  B 

DANGB-2-MW40 

0.85  B 

U 

DANGB-2-MW41 

U 

0.15  B 

1.  B  indicates  the  compound  was  detected  in  the  laboratory  blank. 

2.  U  indicates  compound  was  analyzed  for  but  not  detected. 
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TABLE  N-30 

DICHLOROMETHANE  AND  CHLOROFORM  CONCENTRATIONS 
DETECTED  IN  SITE  3  GROUND-WATER  SAMPLES 
(Results  are  in  micrograms  per  liter.) 


Sample  Location 

Dichloromethane 

Chloroform 

GW3-B 

0.50  BC1) 

U(2) 

GW  3-C 

U 

2.SB 

GW  3-D 

0.29  B 

U 

DANGB-3-MW25 

1.0  B 

U 

DANGB-3-MW26 

0.93  B 

U 

DANGB-3-MW27 

0.50  B 

U 

DANGB-3-MW29 

0.32  B 

U 

DANGB-3-MW30 

U 

1.3 

DANGB-3-MW31 

U 

0.33  B 

DANGB-3-MW33 

0.50  B 

0.25 

DANGB-3-MW34 

0.51  B 

1.4 

1.  B  indicates  the  compound  was  detected  in  the  laboratory  blank. 

2.  U  indicates  compound  was  analyzed  for  but  not  detected. 
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TABLE  N-31 


DICHLOROMETHANE  AND  CHLOROFORM 
CONCENTRATIONS  DETECTED  IN  SITE  4  GROUND-WATER  SAMPLES 

(Results  are  in  micrograms  per  liter.) 


Sample  Location 

Dichloromethane 

Chloroform 

MW  8 

0.67  BO) 

U(2) 

MW  9 

0.37  B 

U 

MW  10 

0.04  B 

u 

MW  11 

0.37  B 

u 

GW  4-A 

0.31  B 

u 

GW4-B 

0.50  B 

u 

GW  4-D 

0.49  B 

u 

DANGB-4-MW21 

2.60  B 

u 

DANGB-4-MW22 

0.69  B 

0.23  B 

DANGB-4-MW23 

5.30  B 

U 

DANGB-4-MW24 

4.10  B 

0.18 

1.  B  indicates  the  compound  was  detected  in  the  laboratory  blank. 

2.  U  indicates  that  the  compound  was  analyzed  for  but  not  detected. 
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TABLE  N-32 


DICHLOROMETHANE  AND  CHLOROFORM  CONCENTRATIONS 
DETECTED  IN  SITE  8  GROUND-WATER  SAMPLES 
(Results  are  in  micrograms  per  liter.) 


Sample  Location 

Dichloromethane 

Chloroform 

GW  S-A 

1.60  B(J) 

u(1 2) 

GW  8-B 

0.46  B 

U 

GW  S-C 

2.20  B 

U 

DANGB-8-MW14 

1.70  B 

U 

DANGB-8-MW15 

2.80  B 

U 

DANGB-8-MW16 

0.12  B 

0.14  B 

DANGB-8-MW17 

0.77  B 

0.16  B 

1.  B  indicates  the  compound  was  detected  in  the  laboratory  blank. 

2.  U  indicates  compound  was  analyzed  for  but  was  not  detected. 


\ 


N.3.4  Bis(2-ethylhexyi)phthalate 

The  surface  water  and  ground-water  samples  in  which  bis(2- 
ethylhexyl)phalate  was  detected  also  had,  with  one  exception,  this  compound 
detected  in  the  laboratory  blank  (Table  N-33).  On  the  other  hand,  detections 
of  this  compound  in  either  sediment  or  soil  did  not  have  detections  in  the 
associated  laboratory  blanks.  Therefore,  the  detections  in  water  appear  to  be 
due  to  laboratory  contamination.  Bis(2-ethylhexyl)phthalate  does  appear  to  be 
present  in  the  sediment  and  soil. 
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TABLE  N-33 

BIS(2-ETHYLHEXYL)PHTHALATE 
CONCENTRATIONS  DETECTED  IN 
AREA/BACKGROUND,  SITE  2  AND  SITE  3  SURFACE  WATER 
AND  GROUND-WATER  SAMPLES 
(results  in  micrograins  per  liter.) 


Sample  Location 

Medium 

Concentration 

Area /Background 

MW42 

Ground  Water 

10  B 

MW43  ; 

Ground  Water 

13 

Site  2 

MW  1 

Ground  Water 

15  B 

MW  2 

Ground  Water 

10  B 

MW  5 

Ground  Water 

14  B 

MW  39 

Ground  Water 

100  B 

Site  3 

SL  10  DUP 

Surface  Water 

10  B 

GW3-B 

Ground  Water 

17  B 

GW  3-B  DUP 

Ground  Water 

19  B 

MW  27 

Ground  Water 

42  B 

MW  28 

Ground  Water 

23  B 

MW  31 

Ground  Water 

62  B 

SECTION  N.4 
DATA  VALIDATION 
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SECTION  N.4 
DATA  VALIDATION 


The  data  validation  is  presented  in  this  section.  Data  validations  are 
presented  in  the  following  sections  by  type  of  compound.  The  quality  control 
data  on  which  the  validation  was  done  is  located  in  the  Data  Packages  in 
Appendix  M. 

N.4.1  Volatile  Organic  Analyses 

Results  were  validated  against  U.  S.  Environmental  Protection  Agency, 
Laboratory  Data  Validation,  Functional  Guidelines  for  Evaluating  Organic 
Analyses,  May  28  1985. 

N.4.1.1  Plolding  Times 

All  volatile  organic  compounds  were  validated  against  a  14-day  holding 
time  as  required  by  the  SW-846  8010/8020  methods.  The  holding  time  data  are 
given  in  Tables  N-l  through  N-20.  All  samples  met  the  required  holding  times. 
N.4. 1.2  GC/MS  Tuning 

The  volatile  organic  analyses  were  performed  by  GC  methods  and  did  not 
require  tuning  of  the  instrument. 

N.4. 1.3  Calibration 

Initial  and  continuing  calibration  checks  documented  satisfactory 
maintenance  and  adjustment  of  the  instrument  on  a  day-to-day  basis  in  the 
10%  of  samples  checked. 

N.4.1.4  Blanks 

Two  volatile  organic  compounds,  dichloromethane  and  chloroform  were 
frequently  detected  in  varying  concentrations  in  numerous  soil  and  water 
samples.  Several  other  volatile  organic  compounds  were  detected  less 
frequently.  In  addition,  many  of  these  same  compounds  were  detected  in 
varying  concentrations  in  laboratory  blanks,  field  blanks,  rinseate  blanks,  and 
trip  blanks.  This  variation  was  in  a  randomly  distributed  pattern.  This  same 
random  pattern  was  also  evident  in  duplicates  and  background  samples.  This 
supports  the  hypothesis  that  these  frequently  detected  compounds  are  the 
result  of  common  laboratory  contamination,  and  the  presence  of  the  other 
compounds  in  the  blanks  is  the  result  of  isolated  occurrences.  Neither  of 
these  should  affect  other  data. 

All  blanks  were  evaluated  against  the  guidelines  and  results  were  flagged 
as  per  the  guidelines.  Field  blank,  baiier  rinseate  blank  and  trip  blank  data  are 
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presented  in  Appendix  L. 

N.4.1.5  Surrogate  Recoveries 

The  surrogate  used  for  methods  SW  601/8010  was  l-chloro-2-bromopropane 
and  the  surrogate  used  for  methods  602/8020  was  a-a-a-trifluorotoluene. 
Temporary  control  limits  were  established  for  these  surrogates  based  on  the 
results  of  surrogate  recoveries  on  the  blank  spikes.  Control  limits  established 
on  blank  spikes  will  actually  be  tighter  than  those  established  by  multiple 
laboratories  on  multiple  matrices.  The  control  limits  were  set  at  +.  3  standard 
deviations  from  the  mean,  and  are  as  follows: 

Method  601  67-117%  Recovery  (water) 

Method  602  65-133%  Recovery  (water) 

Method  8010  43-124%  Recovery  (soil) 

Method  8020  31-148%  Recovery  (soil) 

All  surrogates  were  validated  against  these  criteria,  and  samples  outside 
these  recovery  limits  were  flagged. 

N.4.1.6  Matrix  Spike/Matrix  Spike  Duplicate 

All  matrix  spikes/matrix  spike  duplicates  (MS/MSD)  were  evaluated  in 
conjunction  with  other  QC  criteria.  Anytime  a  MS  or  MSD  was  outside 
recovery  limits,  the  MS/MSD  on  the  associated  blank  spike  was  reviewed.  If 
the  blank  spike  showed  the  laboratory  to  be  in  control,  the  results  were 
accepted.  If  the  blank  spike  showed  the  laboratory  to  be  out  of  control,  the 
sample(s)  were  reanalyzed. 

N.4.1.7  Compound  Identification 

Roughly  10%  of  the  positive  values  were  reviewed  with  no  problems 
detected.  Second  column  confirmation  was  performed  on  all  positive  results  as 
required.  Instances  where  second  column  confirmations  were  conducted  are 
given  in  Tables  N-l  through  N-20. 

N.4.1.8  System  Performance 

One  problem  appeared  that  could  not  be  explained  or  corrected  through 
data  validation.  A  large  portion  of  soil  samples  showed  varying  levels  of 
toluene.  It  was  noted  by  field  personnel  that  black  electrical  tape  was  used  to 
seal  the  bottles  containing  the  soil  samples,  while  a  white  tape  was  used  to 
seal  all  of  the  other  samples.  It  was  also  noted  in  the  field  that  the  black 
tape  had  a  strong  odor.  Subsequent  qualitative  testing  of  the  tape  on  a  field 
GC  instrument  has  substantiated  that  the  black  tape  di !  indeed  show  high 
levels  of  toluene.  This  leads  to  the  conclusion  that  the  toluene  levels  reported 
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in  the  soil  samples  are  probably  a  result  of  the  black  tape  used  to  seal  the 
sample  bottles. 

N.4.2  Semi-Volatile  Organic  Analyses 

Results  were  validated  against  U.  S.  Environmental  Protection  Agency,  ■ 
Laboratory  Data  Validation,  Functional  Guidelines  for  Evaluating  Organic 
Analyses,  May  28  1985. 

N.4.2. 1  Holding  Times 

All  semi-volatile  organic  analyses  were  validated  against  a  7-day  holding 
time  for  extraction  of  water  samples;  a  14-day  holding  time  for  extraction  of 
soil  and  sediment  samples;  and  a  40-day  holding  time  for  analysis  from  verified 
time  of  sample  receipt.  The  holding  time  data  are  given  in  Tables  N-l  through 
N-20.  A  major  portion  of  the  semi-volatile  organic  analyses  missed  holding 
times  and  were  flagged  according  to  the  guidelines.  Most  of  the  samples 
missed  holding  times  because  the  samples  had  to  be  re-extracted  and  re¬ 
analyzed  due  to  QC  values  outside  control  limits. 

N.4.2.2  GC/MS  Tuning 

Batches  of  data  were  analyzed  with  associated  DFTPP  tunes  that  met  ion 
abundance  criteria  in  the  10%  of  samples  checked. 

N.4.23  Calibration 

Initial  and  continuing  calibration  checks  documented  satisfactory 
maintenance  and  adjustment  of  the  instrument  on  a  day-to-day  basis  in  the 
10%  of  samples  checked. 

N.4.2.4  Blanks 

One  semi-volatile  organic  compound  was  frequently  detected  in  varying 
concentrations  in  both  soil  and  water  samples.  That  compound  was  bis(2- 
ethylhexyljphthalate.  Many  phthalate  esters  are  common  laboratory 
contaminants  and  there  are  precise  reporting  criteria  for  them.  All  blanks 
were  evaluated  against  these  guidelines,  and  results  were  flagged  as  per  the 
guidelines. 

N.4.2.5  Surrogate  Recoveries 

All  semi-volatile  organic  surrogates  were  validated  against  the  "Laboratory 
Data  Validation,  Function  Guidelines  for  Evaluating  Organic  Analyses",  May 
1985,  and  data  were  flagged  according  to  these  guidelines. 

N.4.2.6  Matrix  Spike/Matrix  Spike  Duplicate 

All  matrix  spike/matrix  spike  duplicates  (MS/MSD)  were  evaluated  in 
conjunction  with  other  QC  criteria.  Anytime  a  MS  or  MSD  was  outside 
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recovery  limits,  the  MS/MSD  on  the  associated  blank  spike  was  reviewed.  If 
the  blank  spike  showed  the  laboratory  to  be  in  control,  the  results  were 
accepted.  If  the  blank  spike  showed  the  laboratory  to  be  out  of  control,  the 
samples  were  reanalyzed. 

N.4.2.7  Compound  Identification 

The  positive  values  were  reviewed  with  no  problems  detected.  Instances 
where  second  column  confirmations  were  conducted  can  be  identified  using 
Tables  N-l  through  N-20. 

N.4.2.8  System  Performance 

The  major  problem  that  occurred  was  that  many  samples  had  to  be  re- 
extracted  and  re-analyzed  outside  of  holding  times. 

N.4.3  Pesticide/PCB  Data  Validation 

Results  were  validated  against  U.  S.  Environmental  Protection  Agency, 
Laboratory  Data  Validation,  Functional  Guidelines  for  Evaluating 
Pesticides/PCBs  Analyses,  May  28  1985. 

N.4.3. 1  Holding  Times 

All  pesticide  and  PCB  analyses  were  validated  against  a  7-day  holding 
time  for  extraction  of  water  samples;  a  14-day  holding  time  for  extraction  of 
soil  and  sediment  samples;  and  a  40-day  holding  time  for  analysis  from  verified 
time  of  receipt.  The  holding  time  data  are  given  in  Tables  N-l  through  N-20. 
Several  of  the  pesticide  and  PCB  samples  missed  holding  times  because  they 
had  to  be  re-extracted  and  re-analyzed  due  to  QC  values  outside  of  control 
limits.  The  samples  that  missed  holding  times  were  flagged  according  to 
protocol. 

N.43.2  Pesticide  Instrument  Performance 

Roughly  10%  of  the  retention  time  window  data  was  reviewed  with  no 
evidence  of  significant  problems. 

N.4.33  Calibration 

Initial  and  continuing  calibration  checks  were  reviewed  and  there  were  no 
apparent  problems. 

N.4.3.4  Blanks 

All  of  the  pesticide  and  PCB  blanks  were  reviewed.  None  of  the  blanks 
showed  any  compounds  above  detection  limits. 

N.4.3.5  Surrogates 

Ail  surrogate  recoveries  were  reviewed.  Although  some  recoveries  were 
outside  of  control  limits,  the  surrogate  is  for  advisory  purposes  only  and  no 
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data  were  flagged.  The  results  were  evaluated  by  the  laboratory  at  the  time 
of  analysis,  and  in  most  cases  the  blank  spike  showed  the  laboratory  to  be  in 
control;  other  validation  parameters  were  also  within  acceptable  control  limits. 
N.4.3.6  Matrix  Spike/Matrix  Spike  Duplicate 

All  of  the  matrix  spike/matrix  spike  duplicates  were  evaluated  against 
criteria.  Several  problems  existed,  however,  none  of  these  should  affect  data 
quality.  The  problems  were  as  follows: 

a)  The  relative  percent  difference  (RPD)  and/or  the  percent  recoveries 
(PR)  for  several  spikes  exceed  the  control  limits,  however,  a  blank 
spike  analysis  showed  the  laboratory  to  be  in  control  in  each  case. 

b)  Heptachlor  epoxide  was  inadvertently  used  instead  of  heptachlor  in 
the  matrix  spiking  solution. 

c)  In  several  samples,  endrin  aldehyde  and  kepone  were  not  recoverable 
because  they  were  removed  by  the  alumina  column  clean-up  that  had 
to  be  used  on  the  samples. 

d)  In  several  cases,  the  samples  were  apparently  double-spiked 
with  matrix  compounds. 

N.4.3.7  Compound  Identification 

Retention  time  windows  were  reviewed  on  samples  that  showed  positive 
values  and  required  second  column  confirmation.  No  problems  were  observed. 
Instances  where  second  column  confirmations  were  conducted  are  given  in 
Tables  N-l  through  N-20. 

N.4.4  Total  Petroleum  Hydrocarbon  Analyses  Validation 

Total  petroleum  hydrocarbon  results  were  evaluated  against  U.  S. 
Environmental  Protection  Agency,  Laboratory  Data  Validation,  Functional 
Guidelines  for  Evaluating  Inorganic  Analyses,  May  28  1985. 

N.4.4.1  Holding  Times 

All  total  petroleum  hydrocarbon  analyses  were  evaluated  against  a  28-day 
holding  time  for  water  samples,  and  no  specified  holding  time  for  soil  and 
sediment  samples.  The  Remedial  Investigation  Work  Plan  (ES,  1988)  specified  a 
14-day  holding  time  for  soil  samples.  This  is  incorrect,  as  there  is  no 
specified  holding  time  for  soil  samples  for  the  418.1  method.  The  holding  time 
data  are  given  in  Tables  N-l  through  N-20.  All  of  the  samples  met  holding 
times. 

N.4.4.2  Calibration 

All  initial  and  continuing  calibration  data  was  reviewed.  All  of  the 
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continuous  calibration  verification  (CCV)  values  were  within  the  required  80- 
120%  window. 

N.4.43  Blanks 

All  of  the  blanks  were  evaluated  and  found  to  be  less  than  detection 
limits. 

N.4.4.4  Duplicates 

All  of  the  duplicates  were  within  the  ±20%  relative  percent  difference 
(RPD)  required. 

N.4.43  Matrix  Spike/Matrix  Spike  Duplicate 

All  of  the  spikes  were  reviewed.  Several  spike  recoveries  were  low,  but 
in  every  case  the  blank  spike  was  within  limits,  thus  showing  the  laboratory  to 
be  in  control.  In  several  cases,  there  was  insufficient  volume  of  sample 
provided  for  spikes,  so  blank  spikes  were  used  for  quality  control  purposes  in 
these  incidences. 

N.4.5  Metals  Analyses  Validation 

Metals  results  were  validated  against  U.  S.  Environmental  Protection 
Agency,  Laboratory  Data  Validation,  Functional  Guidelines  for  Evaluation 
Inorganic  Analyses,  May  28  1985. 

N.4.5.1  Holding  Times 

All  metals  analyses  except  for  several  mercury  analyses  met  holding  times. 
The  holding  time  data  are  also  given  in  Tables  N-l  through  N-20.  These 
samples  were  flagged  according  to  protocol. 

N.4.5.2  Initial  and  Continuing  Calibration 

All  sample  batches  were  within  calibration  limits. 

N.4.5 3  Blanks 

All  blanks  were  less  than  the  Contract  Required  Detection  Limit  (CRDL). 
N.4.5.4  ICP  Interference  Check  Samples 

All  samples  for  ICP  Analysis  were  within  the  ICP  Interference  Check 
Sample  Limits. 

N.4.5.5  Laboratory  Control  Samples 

Several  Laboratory  Control  Samples  (LCS)  were  outside  control  limits, 
however,  those  samples  were  reanalyzed.  All  samples  reported  were  analyzed 
in  batches  in  which  the  LCSs  met  criteria,  or  the  blank  spike  showed  the 
laboratory  to  be  in  control. 

N.4.5.6  Duplicates 

Only  two  duplicates  exceeded  the  50%  RPD  level.  However,  all  of  the 
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analytes  reported  for  the  associated  samples  were  less  than  5  times  the  CRDL. 
No  action  is  necessary. 

N.4.5.7  Spikes 

Several  spikes  were  outside  of  control  limits;  however,  post-digestion 
spikes  of  the  same  samples  were  within  limits  on  all  but  3  samples.  This  is  an 
indication  of  digestion  problems  and  the  method  of  standard  additions  was 
performed  as  required  for  quantitation.  The  post-digestion  spikes  on  the  other 
3  samples  were  similar  to  the  original  spikes.  This  indicates  a  matrix 
interference  and  no  action  was  required. 


This  page  intentionally  left  blank. 
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SECTION  N.5 

FIELD  QUALITY  CONTROL  SAMPLES 
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SECTION  N.5 

FIELD  QUALITY  CONTROL  SAMPLES 


Field  quality  control  samples  consisted  of  trip  blanks  (TB),  field  blanks 
(FB),  coded  field  duplicates  (DUP)  and  bailer  rinseate  (BR)  samples.  They  can 
be  identified  in  Tables  L-l  through  L-21  in  which  the  laboratory  results  are 
presented  by  the  designators  TB,  FB,  DUP  and  BR. 

N.5.1  Blanks 

Blanks  are  artificial  samples  used  to  monitor  the  introduction  of  artifacts 
into  aqueous  samples.  Two  types  of  blanks  were  used  in  this  Remedial 
Investigation.  Trip  blanks  are  organic-free,  American  Society  for  Testing 
Materials  (ASTM)  Type  II  reagent  water  samples  that  are  sealed  in  sample 
containers  at  the  laboratory.  They  are  taken  to  the  field  where  they  remain 
sealed  and  are  present  during  sampling  and  accompany  field  samples  during 
transport  to  the  laboratory.  Field  bianks  are  analyte-free  water  samples  that 
are  poured  into  sample  containers  while  on  site  and  are  handled  like  samples. 
The  water  used  is  the  same  water  used  for  final  equipmer/  decontamination 
rinses.  Field  blanks  are  used  to  monitor  the  introduction  of  analytes  into 
sample  containers  during  sampling. 

N.5.1.1  Trip  Blank  Results 

Fourteen  trip  blanks  were  analyzed  for  halogenated  volatile  organic 
compounds  (SW  8010)  and  aromatic  volatile  organic  compounds  (SW  8020). 

Bromodichloromethane  and  Chloroform  were  each  detected  in  one  trip 
blank  at  0.27  and  0.2  ug/L  respectively. 

Bromoform  was  detected  in  six  trip  blanks  at  concentrations  ranging  from 

8.1  to  30  ug/L. 

Dibromoethane  was  detected  in  two  trip  bianks  at  concentrations  of  from 

3.1  and  3.6  ug/L. 

Di‘'hloromethane  was  detected  in  all  trip  blanks  at  concentrations  ranging 
from  0.61  to  4.5  ug/L.  In  each  case,  dichloromethane  was  detected  in  the 
associated  laboratory  blank  as  well  as  the  trip  blank,  indicating  that 
diciiioromethane,  was  present  as  a  laboratory  contaminant. 

Dibromochloromethane  was  detected  in  four  trip  blanks  at  concentrations 
ranging  from  1.3  to  4.7  ug/L. 

No  aromatic  volatile  organics  were  detected  in  any  of  the  trip  blanks. 


N.5.1.2  Field  Blank  Results 

Nineteen  field  blanks  were  analyzed  for  haiogenated  volatile  organic 
compounds  (SW  8010)  and  aromatic  volatile  organic  compounds  (SW  8020).  Five 
of  the  field  blanks  were  filled  while  taking  surface  water  samples  and  fourteu. 
were  filled  while  taking  ground-water  samples.  No  analytes  were  detected  in 
the  surface  water  field  blanks.  Chloroform,  a  suspected  laboratory 
contaminant,  was  detected  in  nine  of  the  field  blanks  filled  during  ground- 
water  sampling  at  concentrations  ranging  from  13  to  16  ug/L.  No  other 
analytes  were  detected. 

N.5.2  Duplicate  Sample  Results 

Coded  field  duplicates  were  submitted  to  the  laboratory'  with  bottle  labels 
and  chain  of  custody  identifiers  different  from  the  actual  sample  identification. 
In  Tables  L-l  through  L-21,  the  field  duplicates  can  be  identified  by  the 
designation  "DUP"  following  their  identifiers.  The  criteria  and  considerations 
by  which  analyses  results  from  samples  and  their  respective  duplicates  are 
acceptably  reproduced  are  similar  to  that  required  by  laboratory  precision 
evaluation  and  relative  percent  difference. 

N.5.2. 1  Airport  Area  and  Background  Locations 

At  the  area  locations,  one  duplicate  sample  from  each  media:  surface 
water,  sediment,  soil  and  ground  water  was  taken. 

Toluene  was  detected  at  1.0  ug/L  in  the  soil  duplicate  sample  but  not  the 
soil  sample.  All  other  analytes  were  acceptably  reproduced. 

All  analytes  detected  in  the  surface  water  sample  were  acceptably 
reproduced  from  the  duplicate  sample. 

Chloroform  was  detected  at  14  ug/L  in  the  ground-water  duplicate  sample, 
but  not  the  ground-water  sample.  Butyl  benzyl  phthalate  at  10  ug/L  and 
bis(2-ethylhexvl)phthalate  at  13  ug/L  were  detected  in  the  ground-water  sample 
but  not  in  the  duplicate  sample.  All  other  analytes  were  acceptably 
reproduced. 

Chloroform  was  detected  at  1.5  ug/L  in  the  sediment  sample  but  not  in 
the  duplicate  sample.  All  other  analytes  were  acceptably  reproduced. 

N.5.2.2  Site  2 

At  Site  2  one  duplicate  each  was  taken  from  the  surface  water  and 
sediment,  four  duplicate  samples  were  taken  from  the  soil,  and  two  duplicate 
samples  were  taken  from  the  ground  water. 

Diethyl  phthalate  was  detected  at  144  ug/L  in  the  Site  4  ground-water 
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sample  but  not  in  the  duplicate  sample.  All  other  analytes  were  acceptably 
reproduced. 

All  analytes  detected  in  the  Site  2  surface  water,  sediment  and  soil 
sample/duplicate  pairs  were  acceptably  reproduced. 

N.5.2.3  Site  3 

At  Site  3  one  duplicate  each  was  taken  from  the  surface  water  and 
sediment,  seven  duplicate  samples  were  taken  from  the  soil,  and  two  duplicate 
samples  were  taken  from  the  ground  water. 

Chloroform  at  3.5  ug/kg,  dichlorodifluoromethane  at  0.25  ug/kg,  toluene  at 
1.6  ug/kg,  4,4’-DDE  at  33  ug/kg,  4,4’-DDT  at  75  ug/kg,  and  total  petroleum 
hydrocarbons  at  600  mg/L  were  detected  in  the  soil  samples  but  not  in  their 
respective  duplicate  samples.  Tetrachloroeth^ne  at  0.41  ug/kg,  and  diethyl 
phthalate  at  1500  ug/kg  were  detected  in  the  duplicate  samples  but  not  in 
their  respective  soil  samples.  All  other  analytes  were  acceptably  reproduced. 

Chloroform  at  1.8  ug/kg  was  detected  in  one  of  the  ground-water  samples 
but  not  in  its  respective  duplicate  sample.  All  other  analytes  were  acceptably 
reproduced. 

N.5.2.4  Site  4 

At  Site  4  one  duplicate  sample  each  was  taken  from  the  surface  water 

and  sediment,  two  duplicate  samples  were  taken  from  soil,  and  one  duplicate 

sample  was  taken  from  the  ground  water. 

All  analytes  detected  in  the  sediment  sample/duplicate  pair  were 

acceptably  reproduced. 

Xylenes  at  4.1  ug/kg  were  detected  in  one  of  the  duplicate  soil  samples 
but  not  in  its  respective  sample.  All  other  analytes  were  acceptably 

reproduced. 

Trichloroethene  at  0.98  ug/kg  was  detected  in  the  surface  water  sample 
but  not  in  its  respective  duplicate.  Toluene  at  23  ug/L  and  petroleum 
hydrocarbons  at  2.5  mg/L  were  detected  in  the  surface  water  duplicate  but  not 
in  its  respective  sample.  All  other  analytes  were  acceptably  reproduced. 

All  analytes  detected  in  the  ground  water  sample/duplicate  pairs  were 
acceptably  reproduced. 

N.5.2.5  Site  8 

At  Site  8  one  sample  each  was  taken  from  the  surface  water  and 
sediment,  six  duplicate  samples  were  taken  from  soil  and  one  duplicate  sample 
was  taken  from  the  ground  water. 


N-135 


All  analytes  detected  in  the  ground-water  sample/duplicate  pair  were 
acceptably  reproduced. 

Chloroform  at  120  ug/kg  and  toluene  at  220  ug/kg  were  detected  in  a 
Site  8  soil  sample  duplicate  but  not  in  the  respective  sample.  All  other 
analytes  were  acceptably  reproduced. 

All  analytes  detected  in  the  surface  water  and  sediment  sample/duplicate 
pairs  were  acceptably  reproduced. 

N.5.2.6  Site  10 

At  Site  10,  one  duplicate  sample  was  taken  from  the  ground  water  during 
each  sampling  round. 

N.53  Bailer  Rinseate  Results 

Sampling  device  cleanliness  is  monitored  using  bailer  rinseate  samples. 
After  decontamination,  sampling  equipment  was  rinsed  using  analyte-free  water. 
The  rinseate  was  collected  and  treated  as  a  sample  from  the  site  where  the 
sampling  equipment  was  used.  One  bailer  rinseate  sample  was  collected  during 
arsa/background  sampling  activities,  two  bailer  rinseate  samples  were  collected 
during  Site  2  sampling  activities,  one  was  collected  during  Site  3  sampling 
activities,  and  two  samples  each  were  collected  during  Site  4  and  Site  8 
sampling  activities. 

No  analytes  were  detected  in  the  Site  2  bailer  rinseate  sample. 

Chloroform  at  14  ug/L  and  diethyl  phthalate  at  15  ug/L  were  detected  in 
the  background  bailer  rinseate  sample. 

Chloroform  at  11  and  0.87  ug/L  was  detected  in  two  of  the  three  Site  3 
bailer  rinseate  samples. 

Chloroform  at  15  ug/L  was  detected  in  one  of  the  Site  4  bailer  rinseate 
samples. 

No  analytes  were  detected  from  the  Site  8  bailer  rinseate  samples. 
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SECTION  0.1 
INTRODUCTION 


As  part  of  the  Remedial  Investigation  conducted  at  the  Duluth  Air 
National  Guard  Base  (ANGE  ,  a  soil  gas  survey  (SGS)  was  performed  at  Site  3 
(DPDO  Storage  Area  C).  The  purpose  of  this  survey  was  to  optimize  the 
placement  of  ground  water  monitoring  wells,  soil  borings,  and  other  sampling 
points  at  the  site.  The  objectives  of  the  survey  were  to: 

(1)  determine  the  most  probable  source  of  sources  of  contamination 
impacting  the  subsurface  soil,  ground  water,  and  surface  water  in 
the  vicinity  of  the  site; 

(2)  attempt  to  quantify  the  concentrations  of  contaminants  present  in 
the  soil  and  ground  water  beneath  the  site;  and 

(3)  define  the  approximate  lateral  extent  and  migration  direction  of  the 
contamination  in  subsurface  soil  and  ground  water. 

This  appendix  includes  a  summary  of  the  methods  used  in  the  collection  and 
analysis  of  samples  followed  by  a  discussion  of  the  results  and  their 
implications  at  the  site. 
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SECTION  02 

SOIL  GAS  SURVEY  METHODS 


The  soil  gas  survey  was  conducted  at  Site  3  between  July  7  and  13,  1988. 
The  horizontal  extent  of  volatile  organic  contamination  was  investigated  by  a 
57  point  soil  gas  survey  over  an  approximately  600-  by  600-  foot  area.  A  49 
point  grid  was  established  with  columns  lettered  A  through  G  oriented 
northwest-southeast  and  rows  numbered  0  to  6  oriented  northeast  to  southwest 
(Figure  0-1).  Additional  points  were  taken  outside  the  grid  structure  and  are 
numbered  49,  and  53  through  59  on  Figure  O-l. 

Sampling  depths  were  determined  by  conducting  depth  profiles  at  two 
initial  points,  points  DANGB-3-SGB2  and  DANGB-3-SGB3.  The  profiles  were 
conducted  by  collecting  and  analyzing  samples  at  depths  ranging  from  1  to  8 
feet.  The  purpose  of  the  depth  profiling  was  to  identify  the  contact  between 
the  aerobic  and  anaerobic  soil  zones.  Soil  gas  samples  should  be  collected 
below  this  contact  depth  where  possible  for  optimal  results  since  aromatic 
hydrocarbons  rapidly  decrease  in  concentration  in  the  aerobic  zone  due  to 
biodegradation. 

Based  on  the  depth  profile  results,  remaining  soil  gas  samples  were 
collected  from  a  depth  of  7  feet  whenever  possible. 

Soil  gas  samples  were  collected  using  hollow  0.75-inch  stainless  steel 
(type  316)  sampling  probes  inserted  mechanically  into  th  soil.  After 
installation  of  the  sampling  probe,  a  vacuum  pump  was  used  to  withdraw  soil 
gases  through  the  probe  into  a  one  liter  Tedlar  sampling  bag.  The  bags  were 
equipped  with  septa  through  which  gas  samples  were  withdrawn  using  a  gas- 
tight  syringe.  Samples  were  then  injected  into  a  portable  gas  chromatograph 
(GC). 

Two  Photovac  portable  GC  units,  model  number  10S50  and  using 
photoionization  detectors  (PIDs)  with  10.6  electron-volt  (eV)  light  sources, 
were  used  for  on-site  analysis.  The  GCs  were  equipped  with  isothermal  ovens 
and  were  set  up  with  precolumn/backflush  configurations  using  CPSil  5CB 
packed  columns.  These  columns  are  useful  for  non -polar  hydrocarbons  and  arc 
recommended  by  the  Photovac  corporation  for  separation  of  compounds 
containing  4  to  8  carbon  atoms. 
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— |—  Soil  gas  sampling  location 


Figure  0-1  Soil  Gas  Sampling  Locations  at  Site  3. 
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The  following  compounds  were  suspected  to  occur  at  the  sites  and 
were  targeted  for  calibration  and  analysis:  benzene,  toluene,  chlorobenzene, 
m-xylene,  o-xylene,  1,1-dichloroethene  (DCE),  cis-l,2-dichloroethene, 
trichloroethene  (TCE),  tetrachloroethene  (PCE),  and  vinyl  chloride. 

Calibration  of  the  GCs  was  done  in  one  of  two  ways.  Commercially 
prepared  1  part  per  million  (ppm)  standards  were  used  for  calibration  of 
benzene,  toluene,  chlorobenzene,  and  o-xylene  using  a  standard  prepared  by 
Scott  Specialty  Gases  (mix  no.  6670).  A  second  1  ppm  standard  (Scott 
Specialty  Gases  mix  no.  6675)  was  used  for  calibration  of  vinyl  chloride,  cis- 
1,2-DCE,  and  PCE.  The  remaining  two  compounds,  m-xylene  and  TCE,  were 
calibrated  using  a  10  ppm  mixture  prepared  on-site  several  times  daily.  This 
standard  was  prepared  by  diluting  vapors  obtained  from  the  headspace  above  a 
volume  of  pure  liquid  compound  in  an  airtight  vial.  The  amount  of  headspace 
vapor  needed  to  prepare  the  standard  was  determined  using  a  table  of  standard 
vapor  pressures  adjusted  to  the  prevailing  temperature  and  barometric 
pressure.  Instrument  response  was  checked  by  preparing  standards  for  each 
target  compound  at  higher  and  lower  concentrations  in  order  to  construct 
three-point  calibration  curves  at  concentrations  approximating  those  expected 
in  the  samples. 

Injection  volumes  and  instrument  gain  settings  were  adjusted  to 
accommodate  the  range  of  concentrations  encountered.  This  was  done  by 
prescreening  the  samples  prior  to  injection  into  the  GCs  using  a  portable 
organic  vapor  detector  (Photovac  TIP),  which  uses  a  PID  to  give  an  indication 
of  total  organic  vapors  present.  The  readings  obtained  were  used  to  adjust 
injection  volumes  such  that  the  injections  did  not  saturate  the  detectors  in  the 
GCs.  Injection  volumes  varied  from  5  to  as  much  as  2,000  microliters  (uL). 
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SECTION  03 

QUALITY  CONTROL  PROCEDURES 


A  number  of  quality  control  procedures  were  followed  to  insure  the 
validity  of  the  data  obtained  during  sampling.  Three-point  calibration  curves 
and  data  from  equipment  blanks  were  used  to  determine  practical  detection 
limits  and  instrument  response.  Several  types  of  blanks  were  routinely 
analyzed,  including  instrument,  syringe,  and  bag  blanks.  Background  air  was 
analyzed  to  determine  possible  interferences.  Decontamination  procedures  were 
checked  by  analyzing  samples  taken  through  some  or  all  portions  of  the 
sampling  train.  Spikes  were  analyzed  using  particular  analytes  of  interest.  A 
minimum  of  10  percent  duplicates  were  analyzed,  both  by  repeating  the  analysis 
done  on  a  particular  bag  and  by  resampling  selected  locations  at  different 
times.  A  minimum  of  20  percent  of  the  analyses  run  over  the  course  of  a  day 
were  for  quality  control  documentation,  including  all  duplicates,  spikes,  and 
blanks.  Where  problems  were  observed,  immediate  remedial  action  was  taken 
to  allow  sampling  to  proceed. 
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SECTION  0.4 
RESULTS 


The  data  collected  from  the  soil  gas  survey  were  used  to  generate  graphic 
representations  of  contaminants  in  soil  gases  at  the  site.  Vinyl  chloride  and 
1,1-DCE  were  not  detected  at  any  of  the  57  sampling  points  and  are  therefore 
not  considered  further.  The  results  for  the  remaining  compounds  are  given  in 
Table  0.1  and  addressed  below. 

0.4.1  MZENE 

Benzene  was  detected  at  four  sampling  points  (Figure  0-2).  With  the 
exception  of  point  DANGB-3-SGG2,  a  benzene  anomaly  extended  two  hundred 
feet  to  the  northwest  from  point  DANGB-3-SGB2.  Concentrations  of  benzene 
ranged  from  0.03  ppm  at  DANGB-3-SGB4  and  DANGB-3-SGG2  to  1.4  ppm  at 
point  DANGB-3-SGB2.  However,  four  duplicated  were  run  from  a  3-foot  deep 
sample  at  DANGB-3-SGB2  and  the  concentrations  ranged  from  0.04  to  1.4  ppm. 
In  samples  collected  from  5-foot,  6-foot,  and  8-foot  depths  at  DANGB-3-SGB2, 
benzene  was  not  detected  in  the  5  and  8-foot  samples  and  had  a  concentration 
of  only  0.02  ppm  in  the  6-foot  sample. 

0.4.2  CHLOROBENZENE 

Chlorobenzene  was  detected  at  concentrations  ranged  from  0.03  ppm  at 
point  DANGB-3-SGD2  to  0.76  ppm  at  point  49.  Chlorobenzene  exhibited  an 
anomaly  centered  near  point  DANGB-3-SGB2  (Figure  0-3)  which  extended  in  a 
southwesterly  direction.  Secondary  anomalies  were  detected  near  the  center  of 
the  site  and  along  the  eastern  boundary. 

0.4.3  CIS-1, 2-DICHLOROETUENE  (DCE) 

Cis-l,2-Dichloroethene  was  detected  only  at  point  DANGB-3-SGB2.  The 
concentration  shown  in  Figure  0-4  (6.4  ppm)  was  the  highest  concentration 
observed  among  seven  samples  taken  from  the  3  foot  to  8  foot  depth  intervals. 
The  average  concentration  in  these  seven  samples  was  1.2  ppm. 
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Probe  point  with  concentration  in  ppm. 

Where  no  concentration  is  shown,  compound 
was  not  detected. 


Figure  0-2  Concentration  of  Benzene  in  Soil  Gas  at  Site  3. 
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Where  no  concentration  is  shown,  compoun  * 
was  not  detected. 
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Contours  dashed  where  inferred 


Figure  0-3  Concentration  of  Chlorobenzene  in  Soil  Gas  at  Site  3. 
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Probe  point  with  concentration  in  ppm 
Where  no  concentration  is  shown,  compound 
was  not  detected. 


Contour  interval  =  lOx 
Contours  dashed  where  inferred 


Figure  0-4  Concentration  of  Cis-l,2-Dichloroethene  in  Soil  Gas  at  Site  3. 
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TABLE  0-1 

MINNESOTA  AIR  NATIONAL  GUARD  BASE,  DULUTH,  MINNESOTA 

SOIL  GAS  SURVEY  RESULTS 
(Results  in  parts  per  million  unless  otherwise  noted.) 
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Soil  Gas  (SO)  Injection  Vinyl  CIS  0-  M-  Cliloro 

Sample  Date  Volume  Chlotidc  1,1  DCI;  1,21)0:  iicn/.cnc  Toluene  Xylene  Xylene  Betuene  TCI:  PCE 
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“ND  -  Not  Detected. 

"D“  indicates  duplicate  sample. 
“Detection  limit  in  ppb. 
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0.4.4  TETRACILLOROETHENE  (PCE) 

A  PCE  anomaly  was  centered  around  point  DANGB-3-SGB2  as  shown  in 
Figure  0-5.  Detected  concentrations  ranged  from  0.015  to  0.21  ppm. 

0.4.5  TOLUENE 

Toluene  was  detected  in  three  anomalies  at  Site  3  as  shown  in  Figure 
0-6.  The  highest  concentrations  (0.93-1.5  ppm)  were  centered  on  point 
DANGB-3-SGB2.  A  second  anomaly  (0.06-0.09  ppm)  was  detected  under  the 
asphalt  storage  yard,  and  a  third  anomaly  (0.01-0.04  ppm)  was  detected  at  the 
midpoint  of  the  eastern  boundary  of  the  study  grid. 

0.4.6  TRICHLOROETHENE  (TCE) 

Four  TCE  anomalies  were  detected  at  Site  3  during  this  investigation 
(Figure  0-7).  The  highest  concentration  TCE  (16.3  ppm)  was  detected  at  point 
DANGB-3-SGB2.  A  second  anomaly,  centered  on  point  DANGB-3-SGD2,  had  a 
maximum  concentration  of  0.5  ppm  in  the  soil  gas.  The  third  anomaiv  centered 
on  point  DANGB-3-SGE0,  had  a  max’mum  concentration  of  0.16  in  the  soil  gas. 

At  point  DANGB-3-SGB2,  four  duplicate  samples  were  run  from  the  3-foot 
depth  along  with  samples  from  5,  6,  and  8  foot  depths.  Two  of  the  analyses 
from  the  3  foot  interval  gave  high  concentrations  (14-16  ppm).  In  contrast, 
TCE  was  not  detected  in  the  rest  of  the  samples  from  DANGB-3-SGB2. 

0.4.7  XYLENE 

Xylene  is  the  most  widespread  contaminant  at  Site  3  based  on  the  soil 
gas  survey.  Concentrations  presented  in  Figure  0-8  represent  the  highest 
concentration  of  either  o-xylene  or  m-xylene  detected  at  a  particular  sampling 
point.  The  highest  concentration,  191  ppm,  was  found  at  point  DANGB-3-SGB2. 
The  191  and  80  ppm  values  at  point  DANGB-3-SGB2  represent  the  highest 
detected  concentration  of  four  samples  taken  from  the  3  foot  depth  interval 
while  the  other  two  samples  had  only  0.22-0.45  ppm.  The  xylene 
concentrations  in  the  5,.  6,  and  8  foot  samples  at  DANGB-3-SGB2  were  0.04  to 
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0  21-1-  Probe  point  with  concentration  in  ppm  Contour  interval  =  1 0x 

Where  no  concentraiion  is  shown,  oompoun  j  Contours  dashed  where  inferred 

was  not  detected 

Figure  0-5  Concentration  of  Tetrachloroethene  in  Soil  Gas  at  Site  3. 
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0  093  4-  Probe  point  with  concentration  in  ppm.  Contour  interval  =  lOx 

Where  no  concentration  is  shown,  compound  Contours  basned  where  intern  o 

was  not  detected 


Figure  0-6  Concentration  of  Toluene  in  Soil  Gas  it  Site  3. 
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)  5073  - j—  Probe  point  with  concentration  in  ppm 

Where  no  concentration  is  shown,  compound 
was  not  detected. 


Contour  interval  =  lOx 
Contours  dashed  where  inferred 


Figure  0-7  Concentration  of  Trichioroethene  in  Soil  Gas  at  Site  3. 
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0  031  — |—  Probe  point  with  concentration  *n  ppm 

Where  no  concentration  is  shown,  compound 
was  not  detected. 

Figure  0-8  Concentration  of  Xyiene  in  Soil  Gas  at  Site  3. 
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SECTION  0.5 

DISCUSSION  OF  ANALYTICAL  RESULTS 


Waste  petroleum  oils  and  lubricants,  waste  solvents,  and  chemicals  were 
stored  at  Site  3  from  1965  to  1980.  Minor  drum  leaks  are  known  to  have 
occurred  in  the  past,  although  no  major  spills  were  recorded.  The  primary 
area  of  contamination  appears  to  ^e  centered  around  point  DANGB-3-SGB2 
located  within  Storage  Area  C. 

Several  compounds  were  detected  in  this  anomaly  including  benzene, 
chlorobenzene,  cis-i,2-dichloroethene,  tetrachloroethene,  toluene, 
trichloroethene,  and  xylene.  However,  the  concentrations  of  benzene, 
trichloroethene,  and  xylene  at  point  DANGB-3-SGB2  are  uncertain  since  widely 
differing  analytical  results  (16.3  ppm  to  undetected  for  trichloroethene;  191  to 
0.04  ppm  for  xylene;  1.4  to  0.04  ppm  for  benzene)  were  obtained  from  four 
samples  collected  at  a  depth  of  3  feet.  The  actual  concentrations  at  DANGB- 
3-SGB2  for  benzene,  trichloroethene,  and  xylene  are  probably  the  lower  values 
reported  for  the  3-foot  depth  samples  since  a  larger  injection  size  <vl,000  vs.  5 
uL)  was  used  to  determine  those  results.  A  larger  injection  size  lowers  the 
detection  limit  and  lessens  the  chance  of  ambient  air  and  contaminated 
syringes  affecting  the  results.  In  addition,  the  lower  values  for  benzene, 
toluene,  and  trichloroethene  are  supported  by  chemical  results  from  this  study 
and  previously  published  soil  and  ground  water  analyses  (Dames  &  Moore, 
1987). 

Other  minor  anomalies  were  detected  elsewhere  on  the  site,  as  depicted 
in  Figures  0-2  through  0-8.  The  anomaly  under  the  existing  storage  yard, 
near  point  DANGB-3-SGC2,  was  suspected  by  the  field  team  to  be 
representative  of  surface  contamination.  The  minor  hydrocarbon  anomalies 
probably  reflect  relatively  small  surface  spills  throughout  the  area  since  the 
total  amount  of  volatile  hydrocarbons  present  at  the  anomalies  shown  on 
Figures  0-2,  0-6,  and  0-8  is  low. 

The  glacial  till  with  locally  occurring  clay  layers  and  perched  water 
tables  can  mask  soil  gas  anomalies.  Consequently,  soil  gas  results,  which 
indicate  only  minor  localized  contamination,  may  be  distorted  by  geologic 
conditions.  However,  the  tetrachlorethene  anomaly  centered  near  point 
DANGB-3-SGB2  defines  the  source  area  of  ground-water  contamination 
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determined  by  Dames  &  Moore  (1987).  Consequently,  the  soil  gas  data  can  be 
interpreted  to  be  representative  of  source  areas  of  chlorinated  solvent 
contamination  present  at  the  site.  Localized  trichloroethene  soil  gas  anomalies 
shown  on  Figure  0-7  may  represent  separate  point  sources  of  contamination. 
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P-69  Indicator  Scores  and  Tentative  Ranking  For  Compounds  Detected 

at  Site  4  P-105 

P-70  Future  Exposure  Point  Intake  Via  Ingestion  of  Ground  Water  as 

Drinking  Water  For  Adult  Onsite  Residents  or  Workers  at  Site  4  P-106 

P-71  Future  Exposure  Point  Intake  Via  Ingestion  of  Ground  Water 

as  Drinking  Water  for  Onsite  Child  Residents  at  Site  4  P-107 

P-72  Future  Exposure  Point  Intake  Via  Ingestion  of  Soil  at  Depth 

For  Workers  at  Site  4  P-108 

P-73  Current  Exposure  Point  Intake  Via  Ingestion  of  Surface 

Soils  For  Workers  at  Site  4  P-109 

P-74  Current  Exposure  Point  Intake  Via  Volatilization  of  Surface 

Water  For  Workers  at  Site  4  P-110 

P-75  Current  Exposure  Point  Intake  Via  Ingestion  of  Surface  Water 

During  Recreation  For  Adults  Near  Site  4  P-111 

P-76  Current  Exposure  Point  Intake  Via  Dermal  Contact  with  Surface 

Water  During  Recreation  For  Adults  Near  Site  4  P-112 

P-77  Current  Exposure  Point  Intake  Via  Ingestion  of  Surface  Water 

During  Recreation  For  Children  Near  Site  4  P-113 

P-78  Current  Exposure  Point  Intake  Via  Dermal  Contact  with  Surface 

Water  During  Recreation  For  Children  Near  Site  4  P-114 

P-79  Future  Total  Chronic  Intake  -  Onsite  Adult  Residents  or 

Workers  at  Site  4  P-115 

P-80  Future  Total  Chronic  Intake  -  Onsite  Child  Residents  at 

Site  4  P-1 16 

P-81  Total  Chronic  Intake  For  Workers  at  Site  4  -  Current  P-117 

P-82  Total  Chronic  Intake  For  Adults  Near  Site  4  -  Current  P-118 

P-83  Total  Chronic  Intake  for  Children  Near  Site  4  -  Current  P-1 19 
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Page 

P-84  Chronic  Hazard  Index  -  Onsite  Adult  Residents  or  Workers 

on  Site  4  -  Future  P-120 

P-85  Chronic  Hazard  Index  -  Onsite  Child  Residents  at  Site  4  - 

Future  P-121 

P-86  Chronic  Hazard  Index  for  Workers  at  Site  4  -  Current  - 

Upper  Bound  P-122 

P-87  Chronic  Hazard  Index  For  Workers  on  Site  4  -  Current  - 

Best  Estimate  P-123 

P-88  Chronic  Hazard  Index  For  Adults  Near  Site  4  -  Current  P-124 

P-89  Chronic  Hazard  Index  For  Children  Near  Site  4  -  Current  P-125 

P-90  Risk  From  Potential  Carcinogens  -  Onsite  Adult  Residents 

or  Workers  at  Site  4  -  Future  P-126 

P-91  Risk  From  Potential  Carcinogens  -  Onsite  Child  Residents 

at  Site  4  -  Future  P-127 

P-92  Risk  From  Potential  Carcinogens  For  Workers  on  Site  4  - 

Upper  Bound  P-128 

P-93  Risk  From  Potential  Carcinogens  For  Workers  on  Site  4  - 

Best  Estimate  P-129 

P-94  Risk  From  Potential  Carcinogens  For  Adults  Near  Site  4  - 

Current  P-130 

P-95  Risk  From  Potential  Carcinogens  For  Children  Near  Site  4  - 

Current  P-131 

P-96  Maximum  and  Representative  Chemical  Concentrations  at  Site  8  P-137 

P-97  Toxicity  Data  For  Compounds  Detected  at  Site  8  P-138 

P-98  CT  Values  For  Noncarcenogenic  Compounds  Detected  at.  Site  8  P-139 

P-99  CT  Values  For  Potentially  Carcinogenic  Compounds  Detected 

at  Site  8  P-140 

P-100  Indicator  Scores  and  Tentative  Ranking  For  Compounds  Detected 

at  Site  8  P-141 

P-101  Future  Exposure  Point  Intake  Via  Ingestion  of  Soil  at  Depth 

For  Workers  at  Site  8  P-142 


P-103  Future  Exposure  Point  Intake  Via  Ingestion  of  Ground  Water  as 

Drinking  Water  For  Child  Residents  at  Site  8  P-144 

P-104  Current  Exposure  Point  Intake  Via  Ingestion  of  Surface 

Soils  For  Workers  at  Site  8  P-145 
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APPENDIX  P  (continued) 
UST  OF  TABLES 


Page 

P-105  Current  Exposure  Point  Intake  Via  Ingeslion  of  Surface  Water 

During  Recreation  For  Adults  Near  Site  8  P-146 

P-106  Current  Exposure  Point  Intake  Via  Dermal  Contact  with  Surface 

Water  During  Recreation  For  Adults  Near  Site  8  P-147 

P-107  Current  Exposure  Point  Intake  Via  Ingestion  of  Surface  Water 

During  Recreation  For  Children  Near  Site  8  P-148 

P-108  Current  Exposure  Point  Intake  Via  Dermal  Contact  with  Surface 

Water  During  Recreation  For  Children  Near  Site  8  P-149 

P-109  Future  Total  Chronic  Intake  -  Onsite  Adult  Residents  or  Workers 

at  Site  8  P-150 

P-110  Future  Total  Chronic  Intake  -  Onsite  Child 

Residents  at  Site  8  P-151 

P-111  Total  Chronic  Intake  For  Workers  at  Site  8  -  Current  P-152 

P-112  Total  Chronic  Intake  For  Adults  Near  Site  8  -  Current  P-153 

P-113  Total  Chronic  Intake  for  Children  Near  Site  8  -  Current  P-154 

P-114  Chronic  Hazard  Index  -  Onsite  Adult  Residents  or  Workers 

at  Site  8  -  Future  P-155 

P-115  Chronic  Hazard  Index  -  Onsite  Child  Residents  at  Site  8  - 

Future  P-156 

P-116  Chronic  Hazard  Index  For  Workers  on  Site  8  -  Current  P-157 

P-117  Chrome  Hazard  Index  For  Adults  Near  Site  8  -  Current  P-158 

P-118  Chronic  Hazard  Index  For  Children  Near  Site  8  -  Current  P-159 

P-119  Risk  From  Potential  Carcinogens  -  Onsite  Adult  Residents 

or  Workers  at  Site  8  -  Future  P-160 

P-120  Risk  From  Potential  Carcinogens  -  Onsite  Child  Residents 

at  Site  8  -  Future  P-161 

P-121  Risk  From  Potential  Carcinogens  For  Workers 

on  Site  8  -  Current  P-162 

P-122  Risk  From  Potential  Carcinogens  For  Adults  Near  Site  8  - 

Current  P-163 

P-123  Risk  From  Potential  Carcinogens  For  Children  Near  Site  8  - 

Current  P-164 
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Backup  data  used  to  perform  the  risk  assessment  in  Section  6  is 

presented  in  this  Appendix.  Sections  P.2,  P.3,  P.4  and  P.5  contain  the  risk 

assessment  worksheets  for  Sites  2,  3,  4  and  8,  respectively. 

Each  section  contains  five  subsections  of  Tables.  These  are: 
indicator  chemical  selection, 
estimation  of  chemical  intake  for  each  pathway, 
estimation  of  total  chemical  intake  for  each  exposure  route, 
characterization  of  risk  from  noncarcinogens,  and 
characterization  of  risk  from,  potential  carcinogens. 

The  table  headings  are  described  and.  explained  below. 

P.1.1  Indicator  Chemical  Selection 

The  column  headings  for  the  indicator  chemical  selection  are  defined  as 

follows: 

Parameter:  The  chemical  of  interest. 

CAS  Number:  Chemical  identifier  provided  by  the  Chemical 

Abstracts  Service. 

Maximum  Value:  The  maximum  concentration  of  a  chemical  that  was 

detected  by  the  referenced  studies  for  a  particular 
site. 

Representative  Value:  The  average  concentration  of  a  chemical  that  was 

detected  by  the  referenced  studies  for  a  particular 
site;  determined  by  taking  the  arithmetic  mean  of 
the  values  from  samples  in  which  the  compound  was 
detected  above  the  Method  Detection  Limit  or  the 
reporting  limit. 

#  Detected/#  Analyzed:  The  number  of  samples  in  which  the  compound  was 

detected,  compared  to  the  total  number  of  samples 
which  were  subjected  to  analysis  for  the  compound. 
These  numbers  include  duplicates. 

Toxicologic  Class:  This  class  indices  whether  a  compound  has  been 

identified  as  a  potential  carcinogen  (PC)  or 
noncarcinogen  (NC). 
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Severity  Rating: 


A  pseudo-quantitative  indication  of  the 
noncarcinogenic  health  effects  associated  with  a 
given  compound.  Table  6.1  presents  the  severity 
rating  categories  and  their  associated  health  effects. 

Carcinogen  Assessment 

Group  (CAG):  A  classification  which  indicates  the  amount  of 

evidence  for  carcinogenicity  of  a  compound.  Table 
6.2  presents  the  rationale  used  to  assign  CAGs. 

Toxicity  Constant:  A  potency  factor  provided  by  USEPA  based  on 

either  carcinogenic  or  noncarcinogenic  endpoints  for 
soil,  water  and  air.  Toxicity  constants  for  air  were 
not  included  since  no  air  sampling  data  was 
collected  during  the  studies  referenced  for  each 
site. 

CT  Value:  A  value  calculated  by  multiplying  the  toxicity 

constant  by  the  maximum  or  representative 
concentration  for  a  particular  compound. 

Indicator  Score  (IS):  The  sum  of  the  CT  values  of  all  media  for  a 

particular  chemical.  The  IS  is  evaluated  separately 
for  maximum  and  representative  concentrations,  and 
only  the  higher  CT  value  is  used  in  the  IS 
calculation  for  surface  water  and  ground  water. 

P.1.2  Estimation  of  Chemical  Intake  for  Each  Pathway 

The  column  headings  for  pathway  specific  chemical  intake  estimation 

are  defined  as  follows: 

Indicator  Chemical:  A  group  of  10  to  15  compounds  used  to  represent 

the  overall  potential  risk  to  human  health  from  a 
given  site.  These  indicator  chemicals  are  selected 
after  evaluating  the  indicator  score,  toxicological 
class,  chemical  properties,  availability  of 
toxicological  data  and  frequency  of  detection  of 
each  detected  compound. 

Fraction  Absorbed:  The  fraction  of  the  indicator  chemical’s 

concentration  which  would  be  absorbed  via  a 
specific  pathway,  as  suggested  by  previous  research. 

Human  Intake  Factor:  A  factor  which  is  multiplied  by  the  exposure  point 

concentration  for  an  indicator  chemical  in  order  to 
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obtain  the  chronic  daily  intake  by  a  human 
receptor.  This  factor  is  determined  by  assuming 
values  such  as  the  length  of  time  a  potential 
receptor  spends  at  the  exposure  point,  the  skin  area 
of  the  receptor,  the  body  weight  of  the  receptor, 
the  ingestion  rate,  or  the  inhalation  rate. 

Chronic  Daily  Intake:  The  daily  chemical  intake  of  an  indicator  chemical 

by  humans,  in  units  of  milligram  of  contaminant  per 
kg  body  weight  per  day. 

Upper  Bound:  The  chronic  daily  intake  calculated  from  the 

maximum  indicator  chemical  concentrations. 

Best  Estimate:  The  chronic  daily  intake  calculated  from  the 

representative  chemical  concentrations. 

Emission  Rate:  The  rate  which  an  indicator  chemical  is  emitted 

from  a  source  such  as  soil  or  water,  in  units  of 
milligram  of  contaminant  per  unit  time. 

Exposure  Point 

Concentration:  The  concentration  of  the  indicator  chemical  at  the 

human  exposure  point,  in  units  of  milligram  of 
contaminant  per  unit  volume. 

Permeability  Constant:  The  rate  at  which  an  indicator  chemical  penetrates 

the  skin,  in  units  of  centimeter  per  hour.  This 
value  is  not  available  for  most  compounds,  and  is 
based  on  previous  research. 

Exposed  Skin  Area:  The  surface  area  of  a  human  receptors’s  skin  which 

is  available  for  potential  absorption  of  an  indicator 
chemical,  in  centimeters  squared. 

P.1.3  Estimation  of  Total  Chemical  Intake  for  Each  Exposure  Route 

The  chronic  daily  intake  values  calculated  previously  are  summed  for 

each  exposure  route  in  these  worksheets.  The  column  headings  for  route 

specific  chemical  intake  estimation  are  therefore  self  explanatory.  Total 

chronic  daily  intake  is  formally  defined  as  follows: 

The  summation  of  chronic  daily  intakes  for  a  specific  route  and 
human  population.  Exposure  routes  can  be  through  ingestion,  dermal 
contact  or  inhalation  of  an  indicator  chemical,  and  potential 
populations  are  adult  onsite  workers,  adult  nearby  residents  and 
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child  nearby  residents.  Total  chronic  daily  intake  is  calculated  for 
current  exposure  or  future  exposure. 

P.1.4  Characterization  of  Risk  from  Noncarcinogens 

Column  headings  used  in  worksheets  which  characterize  risk  from 
indicator  chemicals  which  are  classified  as  noncarcinogens  are  defined  as 
follows: 

AIC:  Acceptable  Chronic  Intake,  a  compound  specific  value  provided  by 

the  USEPA,  in  units  of  milligrams  of  contaminant  per  kilogram  body 
weight  per  day.  The  AIC  for  a  compound  is  ideally  based  on  a 
chronic  study  where  the  test  animal  or  human  population  was 
exposed  to  the  compound  over  a  major  portion  of  the  subject’s 
lifespan. 

CDLAIC  The  chronic  hazard  index  for  a  noncarcinogenic  indicator  chemical, 
calculated  by  dividing  the  chronic  daily  intake  by  the  acceptable 
chronic  intake  for  the  indicator  chemical.  This  value  has  no 
dimensions,  and  is  calculated  separately  for  oral  and  inhalation 
pathways  of  exposure  for  each  potentially  exposed  population. 

P.1.5  Characterization  of  Risk  from  Potential  Carcinogens 

Column  headings  used  in  worksheets  which  characterize  risk  from 
indicator  chemicals  which  arc  classified  as  potential  carcinogens  are  defined  as 
follows: 

Potency  Factor:  A  compound  specific  value  derived  only  for  compounds 

which  have  been  shown  to  cause  an  increased  incidence 
of  tumors  in  either  human  or  animal  studies,  in  units  of 
inverse  {milligrams  of  contaminant  per  kilogram  body 
weight  per  day}.  The  potency  factor  is  an  upper  95 
percent  confidence  limit  on  lifetime  risk  and  is 
determined  by  low  dose  exptrapolation  modeling  of  animal 
or  human  data.  Potency  factors  in  this  risk  assessment 
were  provided  by  USEPA. 

Route-Specific 

Risk:  The  probability  that  a  human  receptor  will  contract 

cancer  as  a  direct  result  of  being  exposed  to  an 
indicator  chemical,  calculated  by  multiplying  the  chronic 
daily  intake  by  the  compound  specific  potency  factor. 
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This  value  has  no  dimensions,  and  is  calculated  separately 
for  oral  and  inhalation  pathways  of  exposure  for  each 
potentially  exposed  population. 


This  ]l  ’c  intentionally  left  blank. 
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SECTION  P.2 

SITE  2  RISK  ASSESSMENT  TABLES 


This  section  contains  the  risk  assessment  worksheets  for  Site  2. 

P.2.1  Site  2  Indicator  Chemical  Selection 

Data  used  in  the  selection  of  indicator  chemicals  were  compiled  from 
both  the  Remedial  Investigation  performed  at  the  Base  by  ES  in  1988  and  the 
1986  study  (Dames  &  Moore,  1987).  These  data  are  summarized  in  Table  P-1, 
while  Tables  P-2  through  P-5  step  through  the  USEPA  selection  process. 

P.2.2  Site  2  Estimation  of  Chemical  Intake  for  Each  Pathway 

Tables  P-6  through  P-14  summarize  the  upper  bound  and  best  estimate 
chronic  daily  intakes  from  each  potential  pathway  for  each  population  at  risk, 
as  calculated  from  the  maximum  and  average  indicator  chemical 
concentrations,  respectively. 

P.2.3  Site  2  Estimation  of  Total  Chemical  Intake  for  Each  Exposure  Route 

Chronic  daily  intakes  for  pathways  categorized  as  oral  or  inhalation 
routes  are  summed  to  yield  total  chronic  daily  intake  via  a  particular  route  for 
a  target  population.  Tables  P-15  through  P-'19  present  the  total  chemical 
intake  for  each  exposure  route. 

P.2.4  Site  2  Characterization  of  Risk  From  Noncarcinogens 

Tables  P-20  through  P-27  present  the  chronic  hazard  index  values  for 
each  target  population. 

P.2.5  Site  2  Characterization  of  Risk  From  Potential  Carcinogens 

Tables  P-28  through  P-35  present  the  risk  from  potential  carcinogens 
for  each  target  population. 
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i:  Engineering-Science,  Inc.  (1983)  and  Danes  &  fooro  (1987) 


CT  VALUES  Ft*  NONCARCINOGEHIC  OOKPCWDS  DETECTED  AT  SITE  2 
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CAS  -  Chemical  Abstracts  Service 

CT  Value  *  Concentration  x  Toxicity.  CT  values  equaling  zero  are  the  result  of  noodetected 
No  toxicity  data  available. 


CT  VJilUES  fCR  fCTCDrclAUV  CARCINOGENIC  COMPOUNDS  DETECTED  AT  SITE  2 


CAS  *  Chortles  1  Abstracts  Service 

CT  Value  *  Concentration  x  Toxicity.  CT  values  equaling  tero  are  the  result  of  noodotected 
No  toxicity  data  available. 


TABLE  P-5 


INDICATOR  SCORES  AND  TENTATIVE  RANKING  FOR  COMPOUNDS  DETECTED  AT  SITE  2 


Parameter 

CAS  (a) 
Ncraber 

Indicator  Score  for 
Xoncarcinogenic  Effects 

Tentative  Rank  for 
Noncarcinogenic  Effects 

Indicator  Score  for 
Potential  Carcinogens 

Tentative  Rank  for 
Potential  Carcinogens 

Maxi  cue: 

Valuo 

Represent¬ 
ative  Value 

Haxitaua 

Value 

Represent¬ 
ative  Value 

Kaxlnua 

Value 

Represent¬ 
ative  Value 

Kaxicuo 

Value 

Represent¬ 
ative  Value 

Arsenic 

7440-38-2 

6.93E-03 

4.84E-03 

5 

4 

1.56E-03 

1.09E-03 

1 

1 

Bariun 

7440-35-3 

1.25E-01 

3.97E-02 

1 

1 

0.00E<00 

O.OOE+OO 

Benzene 

71-43-2 

1.73E-04 

8.S3E-05 

10 

10 

1 . 149-05 

5.62E-06 

6 

6 

Ceded  ub 

7740-43-9 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chlorobenzene 

108-90-7 

S.71E-07 

3.21E-07 

18 

18 

O.OOf+OO 

O.OOE+OO 

Chrccdm 

7440-47-3 

O.OOEtOO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Dibotyl  Phthalate 

84-74-2 

3.80E-06 

3  13E-06 

17 

14 

O.OOE+OO 

O.OOE+OO 

1,2  Dichlorobenzene 

95-50-1 

5.20E-OS 

4.28E-06 

15 

12 

O.OOE+OO 

O.OOE+OO 

1,2  Dichloroethane 

107-06-2 

3.87E-06 

1.94E-06 

16 

16 

1.29E-05 

6.45E-06 

5 

5 

1,1  Dichloroethylene 

75-35-4 

2.26E-04 

1.13E-04 

9 

9 

7.50E-0S 

3.75E-05 

3 

3 

Trans -1,2  Dichloroethylene 

540-59-0 

6.35E-02 

1.221-02 

2 

3 

O.OOE+OO 

O.00E*O0 

Diethyl  Phthalate 

84-66-2 

3.84E-05 

3.24E-05 

11 

13 

O.OOE-OO 

O.OOE+OO 

Ethyl  Benzene 

100-41-4 

1.67E-05 

6.70E-06 

12 

11 

O.OOE+OO 

O.OOE+OO 

Lead 

7439-92-1 

7.19E-03 

1.24- -03 

4 

5 

O.OOS'OO 

O.OOE+OO 

Mercury 

7439-97-6 

2.76E-04 

1.33E-04 

7 

7 

O.OOE+OO 

O.OOE+OO 

Pyrene 

129-00-0 

0.0GE+0Q 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1, 2,2  Tetrachloroe thane 

79-34-5 

3.86E-07 

1.93E-07 

19 

19 

4.03E-08 

2.01E-0S 

8 

8 

Tot r achloroe thy 1 cnc 

127-18-4 

5.32E-06 

2.63E-06 

14 

15 

4.90E-06 

2.43E-08 

7 

7 

Toluene 

103-88-3 

1.33E-05 

1.10E-06 

13 

17 

O.OOE+OO 

O.OOE+OO 

1,1,1  Trichlorocthane 

71-55-6 

8.81E-09 

1.68E-09 

20 

20 

O.OOE+OO 

O.OOE+OO 

Trichloroethylene 

79-01-6 

3.47E-02 

1.83E-02 

3 

2 

1.42E-04 

7.47E-05 

2 

2 

Vinyl  Chloride 

75-01-4 

2.72E-04 

1.3SE-M 

8 

8 

1.33E-05 

6.C.5E-06 

4 

4 

Xylenes 

1330-20-7 

1.34E-03 

4.79E-04 

6 

6 

O.OOE+OO 

O.OOE+OO 

a.  CAS  =  Oval  cal  Abstracts  Service 
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TABLE  P-6 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SOIL  AT  DEPTH 
FOR  WORKERS  AT  SITE  2 


Indicator  Chemical 

Fraction 

lliunan  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/kg) 

Absorbed 
Into  Body 

Factor 

(kg/day/kg) 

(rog/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

2.70E+00 

1.66E+00 

1.00E+00 

1.68E-09 

4.53E-09 

2.78E-09 

Barium 

2.62E+02 

5.69E+01 

5.00E-01 

8.39E-10 

2.20E-07 

4.77E-08 

Benzene 

3.10E+00 

1.34E+00 

1 .00E+00 

1.68E-09 

5.20E-09 

2.24E-09 

Dibutyl  Phthalate 

2.00E+00 

1.65E+00 

1.00B+00 

1.68E-0D 

3.35E-09 

2.76E-09 

1,1  Dichloroethylene 

ND  (b) 

HD 

l.OOE+OO 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

8.00E-04 

4.00E-04 

1.00E+00 

1.68E-09 

1.34E-12 

6.71E-13 

Diethyl  Phthalate 

HD 

HD 

1.00E+00 

1.68E-09 

0.00E+00 

O.OOE+OO 

Ethyl  Benzene 

2.50E+01 

8.81E+00 

1.00E+00 

1.68E-09 

4.19E-08 

1.48E-08 

Lead 

1.02E+02 

8.01E+00 

1.50E-01 

2.52E-10 

2.57E-08 

2.02E-09 

Mercury 

1.00E-01 

5.00E-02 

7.00E-02 

1.17E-10 

1.17E-11 

5.87E-12 

Tetrachloroethylene 

1.50E-01 

2.54E-02 

1.00E+00 

1.68E-09 

2.52E-10 

4.26E-11 

Toluene 

1.50E+01 

9.89F.-01 

1.00E+00 

1.68E-09 

2.52E-08 

1.66E-09 

Trichloroethylene 

7.10E-02 

2.94E-02 

l.OOE+OO 

1.68E-09 

1.19E-10 

4.92E-11 

Vinyl  Chloride 

HD 

HD 

l.OOE+OO 

1.68E-09 

0.00E+00 

O.OOE+OO 

Xylenes 

7.10E+01 

2.13E+01 

1.00E+00 

1.68E-09 

1.19E-07 

3.57E-08 

a.  fJD  =  Not  Detected 
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TABLE  P-7 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  GROUND  WATER  AS  DRINKING  WATER 
FOR  ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  2 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

ND  (a) 

ND 

1.00E+00 

2.86E-02 

O.OOE-tOO 

O.OOE+OO 

Barium 

ND 

ND 

5.00E-01 

1.43E-02 

O.OOE+OO 

O.OOE+OO 

Benzene 

1.20E-03 

6.00E-04 

1.00E+00 

2.86E-02 

3.43E-05 

1.71E-05 

Dibutyl  Phthalate 

ND 

ND 

1.00E+00 

2.86E-02 

O.OOE+OO 

O.OOE+OO 

1,1  Dichloroethylene 

6.10E-04 

3.05E-04 

1.00E+00 

2.86E-02 

1.74E-05 

8.71E-06 

Trans-1,2  Dichloroethylene 

1.20E+00 

2.31E-01 

1.00E+00 

2.86E-02 

3.43E-02 

6.G0E-03 

Diethyl  Phthalate 

1.44E-01 

1.21E-02 

1.00E+00 

2.86E-02 

4.11E-03 

3.47E-04 

Ethyl  Benzene 

HD 

ND 

1.00E+00 

2.86E-02 

O.OOE+OO 

O.OOE+OO 

Lead 

HD 

ND 

1.50E-01 

4.29E-03 

O.OOE+OO 

O.OOE+OO 

Mercury 

ND 

ND 

7.00E-02 

2.00E-03 

O.OOE+OO 

O.OOE+OO 

Tetrachloroethylene 

4.30E-04 

2.15E-04 

1.00E+00 

2.86E-02 

1.23E-05 

6.14E-06 

Toluene 

HD 

ND 

1.00E+00 

2.86E-02 

O.OOE+OO 

O.OOE+OO 

Trichloroethylene 

3.30E-02 

1.73E-02 

1.00E+00 

2.86E-02 

9.43E-04 

4.95E-04 

Vinyl  Chloride 

3.10E-03 

1.55E-03 

1.00E+00 

2.86E-02 

8.86E-05 

4.43E-05 

Xylenes 

HD 

ND 

1.00E+00 

2.86E-02 

O.OOE+OO 

O.OOE+OO 

a.  ND  -  Not  Detected 
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TABLE  P-8 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  GROUND  WATER  AS  DRINKING  WATER 
!  FOR  ONSITE  CHILD  RESIDENTS  AT  SITE  2 

I 


Indicator  Chemical 

Fraction  Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed  Factor 

(I, /day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

ND  (a) 

ND 

1.00E+00 

2.14E-02 

O.OOE+OO 

O.OOE+OO 

Barium 

ND 

ND 

5.00E-01 

1.07E-02 

O.OOE+OO 

O.OOE+OO 

Ben2ene 

1.20E-03 

6.00E-04 

1.00E+00 

2.14E-02 

2.57E-05 

1.29E-05 

Dibutyl  Phthalate 

ND 

ND 

1.00E+00 

2.14E-02 

O.OOE+OO 

O.OOE+OO 

1,1  Dichloroethylene 

6.10E-04 

3.05E-04 

1.00E+00 

2.14E-02 

1.31E-05 

6.54E-0G 

Trans-1,2  Dichloroethylene 

1.20E+00 

2.31E-01 

1.00E+00 

2.14E-02 

2.57E-02 

4.95E-03 

Diethyl  Phthalate 

1.44E-01 

1.21E-02 

1.00E+00 

2.14E-02 

3.09E-03 

2.60E-04 

Ethyl  Benzene 

ND 

ND 

1.00E+00 

2.14E-02 

0.00E+00 

O.OOE+OO 

Lead 

ND 

ND 

4.00E-01 

8.57E-03 

O.OOE+OO 

O.OOE+OO 

Mercury 

HD 

ND 

7.00E-02 

1.50E-03 

O.OOE+OO 

O.OOE+OO 

Tetrachloroethylene 

4.30E-04 

2.15E-04 

1.00E+00 

2.14E-02 

9.21E-06 

4.61E-06 

Toluene 

HD 

ND 

1.00E+00 

2.14E-02 

O.OOE+OO 

O.OOE+OO 

Trichloroethylene 

3.30E-02 

1.73E-02 

1.00E+00 

2.14E-02 

7.07E-04 

3.71E-04 

Vinyl  Chloride 

3.10E-03 

1.55E-03 

1.00E+00 

2.14E-02 

6.64E-05 

3.32E-05 

Xylenes 

HD 

ND 

l.OOE+OO 

2.14E-02 

O.OOE+OO 

O.OOE+OO 

a.  ND  =  Not  Detected 
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TABLE  P-9 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  SOILS 
FOR  WORKERS  AT  SITE  2 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (rog/kg) 

Absorbed 
Into  Body 

Factor 

(kg/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

3.70E+00 

2.70E+00 

1.00E+00 

1.68E-09 

6.21E-09 

4.53E-09 

Barium 

2.95E+02 

8.72E+01 

5. DOE -01 

8.39E-10 

2.47E-07 

7.31E-08 

Benzene 

2.50E+00 

1.24E+00 

1.00E+00 

1.68E-09 

4.19E-09 

2.08E-09 

Dibutyl  Phthalate 

ND  (a) 

ND 

1.00E+00 

1.68E-09 

O.OOE+OO 

0.00E+00 

1,1  Dichloroethylene 

HD 

ND 

1.00E+00 

1.68E-09 

O.OOE+OO 

0.00E+00 

Trans-1,2  Dichloroethylene 

9.00E-02 

4.50E-Q2 

1.00E+00 

1.68E-Q9 

1.51E-10 

7.55E-11 

Diethyl  Phthalate 

HD 

HD 

1.00E+00 

1.68E-09 

0.00E+00 

0.00E+00 

Ethyl  Benzene 

5.20E+00 

3.33E+00 

1.00E+00 

1.68E-09 

8.72E-09 

5.58E-09 

Lead 

5.40E+01 

1.32E+01 

1.50E-01 

2.52E-10 

1.36E-08 

3.32E-09 

Mercury 

2.00E-01 

1.00E-01 

7.00E-02 

1.17E-10 

2.3bE-ll 

1.17E-11 

Tetrachloroethylene 

2.30E+00 

1.15E+00 

1.00E+00 

1.68E-09 

3.86E-09 

1.93E-09 

Toluene 

3.60E+01 

3.23E+00 

1.00E+00 

1.68E-09 

6.04E-08 

5.41E-09 

Trichloroethylene 

1.60E+00 

8.01E-01 

1.00E+0D 

1.68E-D9 

2.68E-09 

1.34E-09 

Vinyl  Chloride 

ND 

HD 

1.00E+00 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Xylenes 

1.80E+02 

6 . 86E+01 

1.00E+00 

1.68E-09 

3.02E-07 

1.15E-07 

a.  HD  =  Hot  Detected 
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CURRENT  EXPOSURE  POINT  INTAKE  VIA  FUGITIVE  DUST  GENERATION  (FDG) 
FOR  WORKERS  AT  SITE  2 
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TABLE  P-11 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  SOILS 
FOR  NEARBV  ADULTS  VISITING  SITE  2 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/kg) 

Absorbed 
Into  Body 

Factor 

(kg/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

3.70E+00 

2.70E+00 

1 .OOE+OO 

1.68E-09 

6.21E-09 

4.53E-09 

Barium 

2.95E+02 

8.72E+01 

5.00E-01 

8.39E-10  ' 

2.47E-07 

7.31E-08 

Benzene 

2.50E+00 

1.24E+00 

1. OOE+OO 

1.68E-09 

4.19E-09 

2.08E-09 

Dibutyl  Phthalate 

ND  (a) 

ND 

1. 00E+00 

1.68E-09 

0.  OOE+OO 

0. OOE+OO 

1,1  Dichloroethylene 

ND 

ND 

1. OOE+OO 

1.68E-09 

0. OOE+OO 

0. OOE+OO 

Trans-1,2  Dichloroethylene 

9.00E-02 

4.50E-02 

1. OOE+OO 

1.68E-09 

1.51E-10 

7.55E-11 

Diethyl  Phthalate 

ND 

ND 

1. OOE+OO 

1.68E-09 

0. OOE+OO 

0. OOE+OO 

Ethyl  Benzene 

5.20E+00 

3.33E+00 

1. OOE+OO 

1.68E-09 

8.72E-09 

5.58E-09 

Lead 

5.40E+01 

1.32E+01 

1.50E-01 

2.52E-10 

1.36E-08 

3.32E-09 

Mercury 

2.00E-01 

1.00E-01 

7.00E-02 

1.17F.-10 

2.35E-11 

1.17E-11 

Tetrachloroethylene 

2.30E+00 

1.15E+00 

1. OOE+OO 

1.68E-09 

3.86E-09 

1.93E-09 

Toluene 

3.60E+O1 

3.23E+00 

1. OOE+OO 

1.68E-09 

6.04E-08 

5.41E-09 

Trichloroethylene 

1 . 60E+00 

8.01E-01 

1. OOE+OO 

1.68E-09 

2.68E-09 

1.34E-09 

Vinyl  Chloride 

ND 

ND 

1. OOE+OO 

1.68E-09 

0.  OOE+OO 

0. OOE+OO 

Xylenes 

1.80E+02 

6.86E+01 

1. OOE+OO 

1.68E-09 

3.02E-07 

1.15E-07 

a.  ND  =  Not  Detected 
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CURRENT  EXPOSURE  POINT  INTAKE  VIA  FUGITIVE  DUST  GEHERATIO] 
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TABLE  P-13 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  SOILS 
FOR  NEARBY  CHILDREN  VISITING  SITE  2 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/kg) 

Absorbed 
Into  Body 

Factor 

(kg/day/kg) 

(rog/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

3.70E+00 

2.70E+00 

l.OOE+OO 

1.76E-09 

6.52E-09 

4.76E-09 

Barium 

2.95E+02 

8.72E+01 

5.00E-01 

8.81E-10 

2.60E-07 

7.68E-08 

Benzene 

2.50E+00 

1.24E+00 

l.OOE+OO 

1.76E-09 

4.40E-09 

2.18E-09 

Dibutyl  Phthalate 

ND  (a) 

1ID 

l.OOE+OO 

1.76E-09 

O.OOE+OO 

O.OOE+OO 

1,1  Dichloroetnylene 

ND 

HD 

1.00E+00 

1.76E-09 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

9.00E-02 

4.50E-02 

l.OOE+OO 

1.76E-09 

1.59E-10 

7.93E-11 

Diethyl  Phthalate 

HD 

ND 

l.OOE+OO 

1.76E-09 

O.OOE+OO 

O.OOE+OO 

Ethyl  Benzene 

5.20E+00 

3.33E+00 

l.OOE+OO 

'1.76E-09 

9.16E-09 

5.86E-09 

Lead 

5.40E+01 

1.32E+01 

4.00E-01 

7.05E-10 

3.80E-08 

9.30E-09 

Mercury 

2.00E-01 

l.OOE-OI 

7.00E-02 

1.23E-10 

2.47E-11 

1.23E-11 

Tetrachloroethylene 

2.30E+00 

1.15F.+00 

l.OOE+OO 

1.76E-09 

4.05E-09 

2.03E-09 

Toluena 

3.60E+01 

3.23E+00 

l.OOE+OO 

1.76E-09 

6.34E-08 

5.68E-09 

Trichloroethylene 

1 . 60E+00 

8.01E-01 

l.OOE+OO 

1.76E-09 

2.82E-09 

1.41E-09 

Vinyl  Chloride 

ND 

ND 

l.OOE+OO 

1.76E-09 

O.OOE+OO 

O.OOE+OO 

Xylenes 

1.80E+02 

6.86E+01 

l.OOE+OO 

1.76E-09 

3.17E-07 

1.21E-07 

a.  ND  =  Not  Detected 
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CURRENT  EXPOSURE  POINT  INTAKE  VIA  FUGITIVE  DUST  GENERATION  (FDG) 
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TABLE  P-15 


FUTURE  TOTAL  CHROMIC  INTAKE 
ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  2 


Ingestion  of 

Ingestion  of 

Total  Chronic  Daily  Intakes 

Soil  at  Depth 

Ground  Water 

Ingestion  Route 

(mg/kg/ day ) 

(mgAg/day) 

(mg/kg/day) 

Indicator 

Choral cal 

Upper  Bound  Best  Estimate 

Upper  Bound  Best  Estimate 

Upper  Bound  Best  Estimate 

Arsenic 

4.53E-09 

2.78E-09 

O.OOEtOO 

O.OOEtOO 

4.53E-09 

2.78E-09 

Barium 

2.20E-07 

4.77E-08 

O.OOEtOO 

O.OOEtOO 

2.20E-07 

4.77E-08 

Benzene 

5.20E-09 

2.24E-09 

3.43E-05 

1.71E-05 

3.43E-05 

1.71E-05 

Dibutyl  Phthalate 

3.35E-09 

2.76E-09 

O.OOE-tOO 

O.OOEtOO 

3.35E-09 

2.76E-09 

1,1  Dichloroethylene 

O.OOEtOO 

O.OOEtOO 

1.74E-05 

8.71E-06 

1.74E-05 

8.71E-06 

Trans-1,2  Dichloroethylene 

1.34E-12 

6.71E-13 

3.43E-02 

6.G0E-03 

3.43E-02 

6.60E-03 

Diethyl  Phthalate 

O.OOEtOO 

O.OOEtOO 

4.11E-03 

3.47E-04 

4.11E-03 

3.47E-04 

Ethyl  Benzene 

4.19E-03 

1.48E-08 

O.OOE-tOO 

O.OOEtOO 

4.19E-08 

1.48E-08 

1-ead 

2.57E-08 

2.02E-09 

O.OOEtOO 

O.OOEtOO 

2.57E-08 

2.02E-09 

Mercury 

1.17E-11 

5.87E-12 

O.OOEtOO 

O.OOEtOO 

1.17E-11 

5.87E-12 

Tetrachloroethylene 

2.52E-10 

4.26E-11 

1.23E-05 

6.14E-06 

1.23E-05 

6.14E-06 

Toluene 

2.52E-08 

1.66E-09 

O.OOEtOO 

O.OOEtOO 

2.52E-08 

1.66E-09 

Trichloroethylene 

1.19E-10 

4.92E-H 

9.43E-04 

4.55E-04 

9.43E-04 

4.95E-04 

Vinyl  Chloride 

O.OOEtOO 

O.OOETOO 

8.86E-05 

4.43E-05 

8.86E-05 

4.43E-05 

Xylenes 

1.19E-07 

3.57E-08 

O.OOE+OO 

O.OOEtOO 

1.19E-07 

3.57E-08 
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TABLE  P-16 


FUTURE  TOTAL  CHROlfIC  INTAKE 
ONSITE  CHILD  RESIDENTS  AT  SITE  2 


Total  Chronic  Daily  Intakes 
Ingestion  Route 
(mg/kg/day) 


Indicator 

Chemical  Upper  Bound  Best  Estimate 


Arsenic 

Barium 

Benzene 

Dibutyl  Phthalate 

1,1  Dichloroethylene 

Trans-1,2  Dichloroethylene 

Diethyl  Phthalate 

Ethyl  Benzene 

Lead 

Mercury 

Tetrachloroethylene 

Toluene 

Trichloroethylene 
Vinyl  Chloride 
Xylenes 


O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.57E-05 

1.29E-05 

O.OOE+OO 

O.OOE+OO 

1.31E-0S 

6.54E-06 

2.57E-02 

4.95E-03 

3.09E-03 

2.60E-04 

0.00E+00 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

9.21E-06 

4.61E-06 

O.OOE+OO 

O.OOE+OO 

7.07E-04 

3.71E-04 

6.64E-05 

3.32E-05 

O.OOE+OO 

O.OOE+OO 
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TABLE  P-17 


TOTAL  CHRONIC  INTAKE  FOR  WORKERS  AT  SITE  2 
CURRENT 


Total  Chronic  Daily  Intakes 

Total  Chronic  Daily  Intakes 

Oral  Route 

Inhalation  Route 

(mg/kg/day) 

(mg/kg/day) 

Indicator 

Chemical 

Upper  Bound  Best  Estimate 

Upper  Bound  Best  Estimate 

Arsenic 

6.21E-09 

4.53E-09 

1.75E-13 

1.28E-13 

Barium 

2.47E-07 

7.31E-08 

1.40E-11 

4.13E-12 

Benzene 

4.19E-09 

2.08E-09 

1.18E-13 

5.86E-14 

Dibutyl  Phthalate 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1  Dichloroethylene 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

1.51E-10 

7.55E-11 

4.26E-15 

2.13E-15 

Diethyl  Phthalate 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Ethyl  Benzene 

8.72E-09 

5.58E-09 

2.46E-13 

1.58E-13 

Lead 

1.36F.-08 

3.32E-09 

2.56E-12 

6.25E-13 

Mercury 

2.35E-11 

1.17E-11 

9.47E-15 

4.74E-15 

Tetrachloroethylene 

3.86E-09 

1.93E-09 

1.09E-13 

5.46E-14 

Toluene 

6.04E-08 

5.41E-09 

1.71E-12 

1.53E-13 

Trichloroethylene 

2.68E-09 

1.34E-09 

7.58E-14 

3.79E-14 

Vinyl  Chloride 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Xylenes 

3.02E-07 

1.15E-07 

8.53E-12 

3.25E-12 
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TABLE  P-18 


TOTAL  CHROMIC  INTAKE  FOR  ADULTS  NEAR  SITE  2 
CURRENT 


Total  Chronic 

Total  Chronic 

Daily  Intake 

Daily  Intake 

Oral  Route 

Inhalation  Route 

(mg/kg/day) 

(mg/kg/day) 

Indicator 

Chemical 

Upper  Bound  Best  Estimate 

Upper  Bound  Best  Estimate 

Arsenic 

6.21E-09 

4.53E-09 

3.65E-14 

2.66E-14 

Barium 

2.47E-07 

7.31E-08 

2.91E-12 

8.60E-13 

Benzene 

4.19E-09 

2.08E-09 

2.47E-14 

1.22E-14 

Dibutyl  Phthalate 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1  Dichloroethylene 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

1.51E-10 

7.55E-11 

8.88E-16 

4.44E-16 

Diethyl  Phthalate 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Ethyl  Benzene 

8.72E-09 

5.58E-09 

5.13E-14 

3.28E-14 

Lead 

1.36E-08 

3.32E-09 

5.33E-13 

1.30E-13 

Mercury 

2.35E-11 

1.17E-11 

1.97E-15 

9.87E-16 

Tetrachloroethylene 

3.86E-09 

1.93E-09 

2.27E-14 

1.14E-14 

Toluene 

6.04E-08 

5.41E-09 

3.55E-13 

3.18E-14 

Trichloroethylene 

2.68E-09 

1.34E-09 

1.58E-14 

7.90E-15 

Vinyl  Chloride 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Xylenes 

3.02E-07 

1.15E-07 

1.78E-12 

6.77E-13 
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TABLE  P-19 


TOTAL  CHRONIC  INTAKE  FOR  CHILDREN  NEAR  SITE  2 
CURRENT 


Total  Chronic 

Total  Chronic 

Daily  Intake 

Daily  Intake 

Oral  Route 

Inhalation  Route 

(mg/kg/day) 

(mg/kg/day) 

Indicator 

Chemical 

Upper  Bound  Best  Estimate 

Upper  Bound  Best  Estimate 

Arsenic 

6.52E-09 

4.76E-09 

2.40E-14 

1.75E-14 

Barium 

2.60E-07 

7.68E-08 

1.91E-12 

5.65E-13 

Benzene 

4.40E-09 

2.18E-09 

1.62E-14 

8.02E-15 

Dibutyl  Phthalate 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1  Dichloroethylene 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

1.59E-10 

7.93E-11 

5.83E-16 

2.91E-16 

Diethyl  Phthalate 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Ethyl  Benzene 

9.16E-09 

5.86E-09 

3.37E-14 

2.15E-14 

Lead 

3.80E-08 

9.30E-09 

3.50E-13 

8.55E-14 

Mercury 

2.47E-11 

1.23E-11 

1.30E-15 

6.48E-16 

Tetrachlorcethylene 

4.05E-09 

2.03E-09 

1.49E-14 

7.46E-15 

Toluene 

6.34E-08 

5.68E-09 

2.33E-13 

2.09E-14 

Trichloroethylene 

2.82E-09 

1.41E-09 

1.04E-14 

5.19E-15 

Vinyl  Chloride 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Xylenes 

3.17E-07 

1.21E-07 

1.17E-12 

4.44E-13 

P-41 


TABLE  P-20 


CHROMIC  HAZARD  INDEX 

ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  2 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Arsenic 

4.53E-09 

HA  (c) 

O.OOE+OO 

2.78E-09 

HA 

O.OOE-tOO 

Barium 

2.20E-07 

S.10E-02 

4.31E-08 

4.77E-08 

S.10E-02 

9.36E-07 

Benzene 

3.43E-05 

HA 

O.OOE+OO 

1.71E-05 

HA 

O.OOE+OO 

Dibutyl  Phthalate 

3.35E-09 

1.00E-01 

3.35E-08 

2.76E-09 

1.00E-01 

2.76E-08 

1,1  Dichloroethylene 

1.74E-05 

9.00E-03 

1.94E-03 

8.71E-06 

9.00E-03 

9.68E-04 

Trans-1,2  Dichloroethylene 

3.43E-02 

2.00E-02 

1.71E+00 

6.60E-03 

2.00E-02 

3.30E-01 

Diethyl  Phthalate 

4.11E-03 

1.30E+01 

3.16E-04 

3.47E-04 

1.30E+01 

2.67E-05 

Ethyl  Benzene 

4.19E-08 

1.00E-01 

4.I9E-07 

1.48E-08 

1.00E-01 

1.48E-07 

Lead 

2.57E-08 

HA 

O.OOE-tOO 

2.02E-09 

HA 

O.OOE+OO 

Mercury 

1.17E-11 

2. C0E-03 

5.87E-09 

5.87E-12 

2.00E-03 

2.94E-09 

Tetrachloroethylene 

1.23E-05 

1.00E-02 

1.23E-03 

6.14E-06 

1.00E-02 

6.14E-04 

Toluene 

2.52E-08 

3.00E-01 

8.39E-08 

1.66E-09 

3.00E-01 

5.53E-09 

Trichloroethylene 

9.43E-04 

1.30E-02 

7.25E-02 

4.95E-04 

1.30E-02 

3.81E-02 

Vinyl  Chloride 

8.86E-05 

HA 

O.OOE-tOO 

4.43E-05 

NA 

O.OOE+OO 

Xylenes 

1.19E-07 

1.00E-02 

1.19E-05 

3.57E-08 

1.00E-02 

3.S7E-06 

a.  CDI  =  Chronic  Dailj  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  HA  =  Data  not  available. 


P-42 


TABLE  P-21 


CHRONIC  HAZARD  INDEX 
ONSITE  CHILD  RESIDENTS  hi  SITE  2 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Arsenic 

O.OOE+OO 

NA  (c) 

O.OOE+OO 

O.OOE+OO 

NA 

C.OOE*OG 

Barium 

O.OOE+OO 

S.10E-02 

O.OOE+OO 

O.OOE+OO 

5.10E-02 

O.OOE+OO 

Benzene 

2.57E-05 

NA 

O.OOE+OO 

1.29E-05 

NA 

O.OOE+OO 

Dibutyl  Phthalate 

O.OOE+OO 

l.OOE-Ol 

O.OOE+OO 

O.OOE+OO 

l.OOE-Ol 

O.OOE+OO 

1,1  Dichloroethylene 

1.31E-0S 

9.00E-03 

1.45E-03 

6.54E-06 

9.00E-03 

7.26E-04 

Trans-1,2  Dichloroethylene 

2.57E-02 

2.00E-02 

1.29E+00 

4.9SE-03 

2.00E-02 

2.48E-01 

Diethyl  Phthalate 

3.09E-03 

1.30E+01 

2.37E-04 

2.60E-04 

1.30E+01 

2.00E-05 

Ethyl  Benzene 

O.OOE+OO 

l.OOE-Ol 

O.OOE+OO 

O.OOE+OO 

l.OOE-Ol 

O.OOE+OO 

Lead 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

Mercury 

O.OOE+OO 

2.00E-03 

O.OOE+OO 

O.OOE+OO 

2.00E-03 

O.OOE+OO 

Tetrachloroethylene 

9.21E-06 

1.00E-02 

9.21E-04 

4.61E-06 

1.00E-02 

4.61E-04 

Toluene 

O.OOE+OO 

3.00E-01 

O.OOE+OO 

O.OOE+OO 

3.00E-01 

O.OOE+OO 

Trichloroethylene 

7.07E-04 

1.30E-02 

5.44E-02 

3.71E-04 

1.30E-02 

2.86E-02 

Vinyl  Chloride 

6.64E-05 

NA 

O.OOE+OO 

3.32E-05 

NA 

O.OOE+OO 

Xylenes 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  -  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  available. 
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TABLE  P-22 


CHROMIC  HAZARD  INDEX  FOR  WORKERS  OH  SITE  2 
CURRENT  -  UPPER  BOUND 


Indicator 

Inhalation-Adult 

Oral-Adult 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Arsenic 

1.75E-13 

NA  (c) 

O.OOE+OO 

G.21E-09 

NA 

O.OOE+OO 

Barium 

1.40E-11 

I.40E-04 

9.98E-08 

2.47E-07 

9.10E-02 

4.88E-08 

Benzene 

1.18E-13 

HA 

O.OOE+OO 

4.19E-09 

NA 

O.OOE+OO 

Dibutyl  Phthalate 

O.OOE+CO 

NA 

O.OOE+OO 

O.OOE+OO 

l.OOE-Ol 

O.OOE+OO 

1,1  Dichloroethylene 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

9.00E-03 

O.OOE'OO 

Trans-1,2  Dichloroethylene 

4.26E-1S 

NA 

O.OOE+OO 

1.S1E-10 

2. C0E-02 

7.S5F.-09 

Diethyl  Bhthalate 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

1.30E+01 

O.OOE+OO 

Ethyl  Benzene 

2.4GE-13 

NA 

O.OOE+OO 

8.72E-09 

l.OOE-Ol 

8.72E-C8 

Lead 

2.56E-12 

NA 

O.OOE+OO 

1.3SE-08 

NA 

O.OOE+OO 

Mercury 

9.47E-15 

5.10E-0S 

1.86E-10 

2.35E-11 

2.00E-03 

1.17E-08 

Tetrachloroethylene 

1.09E-13 

NA 

O.OOE+OO 

3.86E-09 

1.00F.-02 

3.86E-07 

Toluene 

1.71E-12 

l.SOE+OO 

1.14E-12 

6.04E-08 

3.00E-01 

2.01E-07 

Trichloroethylene 

7.S8E-14 

NA 

O.OOE+OO 

2.68E-09 

1.30E-C2 

2.06E-07 

Vinyl  Chloride 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

Xylenes 

8.03E-12 

4.00E-01 

2.13E-U 

3.02E-07 

1.00E-02 

3.02E-05 

a.  CDI  -  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  availanle. 
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TABLE  P-23 


CHRONIC  HAZARD  IMDEX  FOR  WORKERS  OS  SITE  2 
CURREKT  -  BEST  ESTIMATE 


Indicator 

inhalation-Adalt 

Oral -Adult 

Chemical 

CDI  (a) 
(mg/kg/ day ) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(wg/kg/day) 

AIC 

(isg/kg/day) 

CD] : AIC 

Arsenic 

1.23E-13 

HA  (c) 

O.OOE+OO 

4.S3E-09 

HA 

O.OOF+OO 

Barium 

4.13E-12 

1.40E-04 

2.95E-08 

7. 3! £-08 

S.10E-02 

1.43E-06 

Benzene 

5.86F.-14 

HA 

O.OOE-tOO 

2.08E-09 

HA 

O.OOE+OO 

Dibutyl  Pht'r.alate 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

1.00E-01 

O.OOE+OO 

i,l  Dichloroethylene 

O.OOE+OO 

HA 

0.00E+00 

■  O.OOE+OO 

9.00E-03 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

2.13E-1S 

HA 

O.OOE+OO 

7.E5E-11 

2.00E-02 

3.77E-09 

Diethyl  Phthalate 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

1.30E+01 

O.OOE+OO 

Ethyl  Benzene 

1.58E-13 

HA 

O.OOE+OO 

5.58E-09 

1.00E-01 

3.58E-08 

Lead 

6.2SE-13 

HA 

O.OOE+OO 

3.32E-09 

HA 

O.OOE+OO 

Mercury 

4.74E-1S 

5.10E-0S 

9.29F-U 

1.17E-11 

2.00E-03 

5.87E-09 

Tetracnloroethylene 

5.46E-14 

HA 

O.OOE+OO 

1.93E-09 

1.00E-02 

1.93E-07 

Toluene 

1 .SUE-13 

l.SOE+CO 

1.02E-13 

5.41E-09 

3.00E-01 

1.80E-08 

Trichloroethylene 

3.79F.-14 

HA 

O.OOE+OO 

1.34E-09 

1.30E-02 

1.03E-07 

Vinyl  CUoride 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

Xylenes 

3.2EK-J2 

4. COE-Ol 

8.13E-12 

1.15E-07 

1.00E-02 

1.1SE-05 

a.  CDI  =  Cnionic  Daily  Intake 
b  AIC  =  Acceptable  Chronic  Intake 
c.  HA  =  Data  not  available. 


TABLE  P-24 


CHROMIC  HAZARD  INDEX  FOR  ADULTS  HEAR  SITE  2 
CURRENT  -  UPPER  BOUND 


Indicator 

Inhalation-Adult 

Oral-Adult 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI : AIC 

CDI 

(mg/kg/day) 

AIC 

(rngAg/day) 

CDI: AIC 

Arsenic 

3.65E-14 

NA  (c) 

O.OOE+OO 

6.21E-09 

NA 

O.OOE+OO 

Barium 

2.91E-12 

1.40E-04 

2.08E-08 

2.47E-07 

5.10E-02 

4.85E-06 

Benzene 

2.47E-14 

NA 

O.OOE+OO 

4.19E-09 

NA 

O.OOE+OO 

Dibutyl  Phthalate 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

1.00E-01 

O.OOE+OO 

1,1  Dichloroethylene 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

9.00E-03 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

8.88E-16 

NA 

O.OOE+OO 

1.S1E-10 

2.00E-02 

7.S5E-09 

Diethyl  Phthalate 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

1.30E+O1 

O.OOE+OO 

Ethyl  Benzene 

5.13E-M 

NA 

O.OOE+OO 

8.72E-09 

l.OOE-OI 

8.72E-08 

Lead 

5.33E-13 

NA 

O.OOE+OO 

1.36E-08 

NA 

O.OOE+OO 

Mercury 

1.9JE-15 

5.10E-05 

3.87E-11 

2.35E-11 

2.00E-03 

1.17F.-08 

Tetrachloroethylene 

2.27E-14 

HA 

O.OOE+OO 

3.86E-09 

1.00E-02 

3.86E-07 

Toluene 

3.S5E-13 

1.50E+00 

2.37E-13 

6.04E-08 

3.00E-01 

2.01E-07 

Trichloroethylene 

1.58E-14 

NA 

O.OOE+OO 

2.68E-09 

1.30E-02 

2.0GE-07 

Vinyl  Chloride 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

Xylenes 

1.78E-12 

4.00E-0! 

4.44E-12 

3.02E-07 

1.00E-02 

3.02E-05 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  HA  =  Data  not  available. 
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TABLE  P-25 


CHRONIC  HAZARD  INDEX  EOR  ADULTS  HEAR  SITE  2 
CURRENT  -  BEST  ESTIHATE 


Indicator 

Inhalation-Adult 

Oral-Adult 

Chemical 

CDI  (a) 
(mg/kg/dny) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Arsenic 

2.66E-14 

NA  (c) 

0.00E+00 

4.53E-09 

NA 

O.OOE+OO 

Barium 

8.60E-13 

1.40E-04 

6.15E-09 

7.31E-08 

5.10E-02 

1.43E-06 

Benzene 

1.22E-14 

NA 

O.OOE+OO 

2.08E-09 

NA 

O.OOE+OO 

Dibutyl  Phthalate 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

1.00E-01 

O.OOE+OO 

1,1  Dichloroothylene 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

9.00E-03 

O.OOE+OO 

Trans-1,2  Dichloroethylcne 

4.44E-16 

NA 

O.OOE+OO 

7.55E-11 

2.00E-02 

3.77E-09 

Diethyl  Phthalate 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

1.30E+01 

O.OOE+OO 

Ethyl  Benzene 

3.28E-14 

HA 

O.OOE+OO 

5.58E-09 

1.00E-01 

5.58E-08 

Lead 

1.30E-13 

NA 

O.OOE+OO 

3.32E-09 

NA 

O.OOE+OO 

Harcury 

9.87E-16 

5.10E-05 

1.93E-11 

1.17E-11 

2.00E-03 

5.87E-09 

Telrachloroethylene 

1.14E-14 

NA 

O.OOE+OO 

1.93E-09 

1.00E-02 

1.93E-07 

Toluene 

3.18E-14 

l.SOE+OO 

2.12E-14 

5.41E-09 

3.00E-01 

1.80E-08 

Trichloroethylene 

7.90E-15 

NA 

O.OOE+OO 

1.34E-09 

1.30E-02 

1.03E-07 

Vinyl  Chloride 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

Xylenes 

6.77E-13 

4. C0E-01 

1.69E-12 

1.15E-07 

1.00E-02 

1.1SE-0S 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  available. 
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TABLE  P-26 


CHRONIC  HAZARD  INDEX  FOR  CHILDREN  NEAR  SITE  2 
CURRENT  -  UPPER  BOUND 


Indicator 

Inhalation-Child 

Oral-Child 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(rag/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Arsenic 

2.40E-14 

NA  (c) 

O.OOE+OO 

6.52E-09 

HA 

O.OOE+OO 

Barium 

1.91E-12 

1.40E-04 

1.36E-08 

2.60E-07 

5.10E-02 

5.09E-06 

Benzene 

1.62E-14 

NA 

O.OOE+OO 

4.40E-09 

HA 

O.OOE+OO 

Dibutyl  Phthalate 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

1.00E-01 

O.OOE+OO 

1,1  Dichloroethylene 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

9.00E-03 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

5.83E-16 

NA 

O.OOE-tOO 

1.99E-10 

2.00E-02 

7.93E-09 

Diethyl  Phthalate 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

1.30E+O1 

O.OOE+OO 

Ethyl  Benzene 

3.37E-14 

HA 

O.OOE+OO 

9. IDE-09 

l.OOE-Ol 

9.16E-08 

Lead 

3.50E-13 

HA 

O.OOE+OO 

3.80E-08 

HA 

O.OOE+OO 

Mercury 

1.30E-15 

5.10E-05 

2.54E-11 

2.47E-11 

2.00E-03 

1.23E-08 

Tetrachloroethylenc 

1.49E-14 

HA 

O.OOE+OO 

4.05E-09 

1.00E-02 

4.0SE-07 

Toluene 

2.33E-13 

1.50E+00 

1.55E-13 

6.34E-08 

3.00E-01 

2.11E-07 

Trichloroethylene 

1.04E-14 

HA 

O.OOE+OO 

2.82E-09 

1.30E-02 

2.17E-07 

Vinyl  Chloride 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

Xylenes 

1.17E-12 

4.00E-01 

2.91E-12 

3.17E-07 

1.00E-02 

3.17E-05 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  available. 
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TABLE  P-27 


CHROMIC  HAZARD  INDEX  POR  CHILDREN  NEAR  SITE  2 
CURRENT  -  BEST  ESTIMATE 


Indicator 

Inhalation-Child 

Oral -Child 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(ny/kg/day) 

CDI: AIC 

Arsenic 

1.7SE-14 

HA  (c) 

O.OOE-tOO 

4.76E-09 

HA 

O.OOE-tOO 

Barium 

5.65E-13 

1.40E-04 

4.03E-09 

7.68E-08 

5.10E-02 

1.51E-06 

Benzene 

8.02E-1S 

MA 

O.OOE-tOO 

2.18E-09 

NA 

O.OOE-tOO 

Dibutyl  Phthalate 

O.OOE-tOO 

MA 

O.OOEtOO 

O.OOE-tOO 

1.00E-01 

O.OOE-tOO 

1,1  Dichloroethylena 

O.OOt.  DO 

HA 

O.OOE-tOO 

O.OOEiOO 

9.00E-03 

O.OOE-tOO 

Trans-1,2  Dichloroethylene 

2.91E-16 

HA 

0.00E+00 

7.93E-11 

2.00E-02 

3.96E-09 

Diethyl  Phthalate 

O.OOE-tOO 

NA 

O.OOE-tOO 

O.OOE-tOO 

1.30E+01 

O.OOE-tOO 

Ethyl  Benzene 

2.15E-14 

HA 

O.OOE-tOO 

5.86E-09 

1.00E-01 

S.86E-08 

Lead 

8.55E-14 

HA 

O.OOE-tOO 

9.30E-09 

NA 

O.OOE+OO 

Mercury 

6.48E-16 

5.10E-05 

1.27E-11 

1.23E-11 

2.00E-03 

6.16E-09 

Tetrachloroethylene 

7.46E-15 

NA 

O.OOE‘00 

2.03E-09 

1.00E-02 

2.03E-07 

Toluene 

2.09E-14 

1.50E+00 

1.39E-14 

S.68E-09 

3.00E-01 

1.89E-08 

Trichloroethylene 

5.19E-15 

HA 

O.OOE-tOO 

1.41E-09 

1.30E-02 

1.09E-07 

Vinyl  Chloride 

O.OOEiOO 

NA 

O.OOE-tOO 

O.OOE+OO 

HA 

O.OOE-tOO 

Xylenes 

4.44E-13 

4.00E-01 

1.11E-12 

1.21E-07 

1.00E-02 

1.21E-05 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  available. 
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TABLE  P-28 


RISK  FROM  POTENTIAL  CARCINOGENS 
ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  2 
FUTURE 


Indicator 

Chemical 

Upper  Bound 

Best  Estimate 

CDI  (a) 
(mg/kg/day) 

Potency  Factor 
(1/mg/kg/day) 

Route-Specific 

Risk 

CDI  (a) 
(mg/kg/day) 

Potency  Factor 
(1/mg/kg/day) 

Route-Specific 

Risk 

Arsenic 

4.53E-09 

1.S0E+01 

6.79E-08 

2.78E-09 

1.S0E+01 

4.18E-08 

Barium 

2.20E-07 

-  (1)) 

O.OOE+OO 

4.77E-08 

- 

O.OOE+OO 

Benzene 

3 . 43F.-05 

2.90E-02 

9.94E-07 

1.71E-05 

2.90E-02 

4.97F.-07 

Dibutyl  Phthalate 

3.35E-09 

- 

O.OOE+OO 

2.76E-09 

- 

O.OOE+OO 

1,1  Dichloroethylene 

1.74E-05 

6.00E-01 

1.05E-05 

8.71E-06 

6.00E-01 

5.23E-06 

Trans-1,2  Dichloroethylene 

3.43E-02 

- 

O.OOE+OO 

6.60E-03 

- 

O.OOE+OO 

Diethyl  Phthalate 

4.11E-03 

- 

O.OOE+OO 

3.47E-04 

- 

O.OOE+OO 

Ethyl  Benzene 

4.19E-08 

- 

O.OOE+OO 

1.48E-08 

- 

O.OOE+OO 

Lead 

2.57E-08 

HA  (c) 

O.OOE+OO 

2.02E-09 

NA 

O.OOE+OO 

Mercury 

1.17E-U 

- 

O.OOE+OO 

5.87E-12 

- 

O.OOE+OO 

Tetrachloroethylene 

1.23E-05 

- 

O.OOE+OO 

6.14E-06 

- 

O.OOE+OO 

Toluene 

2.S2E-08 

- 

O.OOE+OO 

1.66E-09 

- 

O.OOE+OO 

Trichloroethylene 

9.43E-04 

1.10E-02 

1.04E-05 

4.95E-04 

1.10E-02 

S.45E-06 

Vinyl  Chloride 

3.86E-0S 

2.30F.+00 

2.04E-04 

4.43E-05 

2.30E+00 

1.02E-04 

Xylenes 

1.19E-07 

- 

O.OOE+OO 

3.57E-08 

- 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  compound 

c.  HA  =  Data  not  available. 
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'...BLE  P-29 


RISK  FROM  POTENTIAL  CARCINOGENS 
ONSITE  CHILD  RESIDENTS  AT  SITE  2 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(ing/kg/day 

(1/mg/kg/day) 

Risk 

(tng/kg/day) 

(1/mg/kg/day) 

Risk 

Arsenic 

O.OOEtOO 

l.SOE'Ol 

O.OOE-tOO 

O.OOEtOO 

l.SOEtOl 

O.OOEtOO 

Barium 

O.OOEtOO 

-  0>) 

O.OOE-tCO 

O.OOEtOO 

- 

O.OOEtOO 

Benzene 

2.57E-05 

2.90E-02 

7.46E-07 

1.29E-0S 

2.90E-02 

3.73E-07 

Dibutyl  Phthalate 

O.OOEtOO 

- 

O.OOEiOO 

O.OOEtOO 

- 

O.OOEtOO 

1,1  Dichloroothylene 

1.31E-05 

O.OOS-Ol 

7.84E-06 

6.S4E-0S 

6.00E-01 

3.92E-C6 

Trans-1,2  Dichloroethylene 

2.57E-02 

- 

O.OOEtOO 

4.95E-03 

O.OOEtOO 

Diethyl  Phthalate 

3.09E-03 

- 

O.OOEtOO 

2.60E-04 

O.OOEtOO 

Ethyl  Benzene 

O.OOEtOO 

- 

O.OOEtOO 

O.OOEtOO 

- 

O.OOEtOO 

Lead 

O.OOEtOO 

NA  (c) 

O.OOEtOO 

O.OOEtOO 

NA 

O.OOEtOO 

Kercurv 

O.OOEtOO 

- 

O.OOEtOO 

O.OOEtOO 

- 

O.OOEtOO 

Tetrachloroethylene 

9.21E-06 

- 

O.OOEtOO 

4.61E-06 

- 

O.OOEtOO 

Toluene 

O.OOEtOO 

- 

O.OOEtOO 

O.OOEtOO 

* 

O.OOEtOO 

Trichloroethylene 

7.07E-(M 

1.10E-02 

7.78E-06 

3.71E-04 

1.10E-02 

4.0SE-0S 

Vinyl  Chloride 

6.64E-05 

2.30E*00 

1.53E-04 

3.32E-0S 

2.30EtOO 

7.64E-05 

Xylenes 

O.OOEtOO 

" 

O.OOEtOO 

O.OOEtOO 

' 

O.OOEtOO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  compound 

c.  NA  =  Data  not  available. 
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TABLE  P-30 


RISK  FROM  POTENTIAL  CARCiNOSENS  FOR  WORKERS  ON  SITE  2 
CURRENT  -  UPPER  BOUND 


Iiihalation-Adolt 

Oral-Adult 

Indicator 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(mg/kg/day> 

H/mg/kg/day) 

Risk 

(mg/kg/day ) 

(1/mg/kg/day) 

Risk 

Arsenic 

1.75E-13 

D.OOE+Ol 

8.76E-12 

6.21E-09 

1.50E+01 

9.31E-08 

Barium 

1.40E-11 

-  (b) 

O.OOETOO 

2.47E-07 

- 

O.OOE+OO 

Benzene 

1.18E-13 

2.90E-02 

3.43E-15 

4.19F.-09 

2.90E-02 

1.22E-10 

Dibutyl  Phthalate 

O.OOE+OO 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

1,1  Dichloroethylene 

O.OOE+OO 

1.16E+00 

O.OOEtOO 

O.OOE+OO 

6.00E-01 

O.OOE+OO 

T'ans-1,2  Dichloroethylene 

4.26E-15 

- 

O.OOE+OO 

1.51E-10 

- 

O.OOE+OO 

Diethyl  Phthalate 

O.OOETOO 

- 

O.OOEtOO 

O.OOE+OO 

- 

O.OOE+OO 

Ethyl  Benzene 

2.46E-13 

- 

O.OOEtOO 

8.72E-09 

- 

O.OOE+OO 

Lead 

2.56E-12 

NA  (c) 

O.OOEtOO 

1.36E-08 

NA 

O.OOE+OO 

Mercury 

9.47E-15 

- 

O.OOE+OO 

2.35E-11 

- 

O.OOE+OO 

Tetrachloroethylene 

1.09E-13 

- 

0.00E+00 

3.86E-09 

O.COE+OO 

Toluene 

1.71E-12 

- 

O.OOE+OO 

6.04E-08 

- 

O.OOE+OO 

Trichloroethylene 

7.58E-14 

NA 

O.OOE+OO 

2.68E-09 

1.10E-02 

2.95E-11 

Vinyl  Chloride 

O.OOE+OO 

2.50E-02 

O.OOE+OO 

O.OOE+OO 

2.30E+00 

O.OOE+OO 

Xylenes 

8.53E-12 

” 

O.OOE+OO 

3.02E-07 

' 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  compound 

c.  KA  =  Data  not  available 


TABLE  P-31 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  WORKERS  CN  SITE  2 
CURRENT  -  BEST  ESTIMATE 


Inhalation-Adult 

Oral-Adult 

Indicator 

Chemical 

CDI  (a) 
(mg/kg/day) 

Potency  Factor 
(1/mg/kg/day) 

Route-Specific 

Risk 

CDI 

(rag/kg/day) 

Potency  Factor 
(1/mg/kg/day) 

Route-Specific 

Risk 

Arsenic 

4.13E-12 

S.00E+01 

2.06E-10 

4.53E-09 

1.50Et01 

6.79E-08 

Barium 

5.86E-14 

-  <b) 

O.OOE+OO 

7.31E-08 

- 

O.OOEtOO 

Benzene 

O.OOE-tOO 

2.90E-02 

O.OOE-tOO 

2.08E-09 

2.90E-02 

6.02E-11 

Dibutyl  Phthalate 

O.OOE+OO 

- 

O.OOE-tOO 

O.OOEtOO 

- 

O.OOEtOO 

1,1  Dichloroethylene 

2.13E-1S 

1.16E+00 

2.47E-15 

O.OOEtOO 

6.00E-01 

O.OOEtOO 

Trans-1,2  Dichloroethylene 

O.OOE+OO 

- 

O.OOEtOO 

7.55E-11 

- 

O.OOEtOO 

Diethyl  Phthalate 

1.58E-13 

- 

O.OOE-tOO 

O.OOEtOO 

- 

O.OOEtOO 

Ethyl  Benzene 

6.25E-13 

- 

O.OOEtOO 

5.58E-09 

- 

O.OOEtOO 

Lead 

4.74E-15 

NA  (c) 

O.OOEtOO 

3.32E-09 

NA 

O.OOEtOO 

Mercury 

5.46E-14 

- 

O.OOEtOO 

1.17E-11 

- 

O.OOEtOO 

Tetrachloroethylene 

1.53E-13 

- 

O.OOEtOO 

1.93E-09 

- 

O.OOE+OO 

Toluene 

3.79E-14 

- 

O.OOEtOO 

5.41E-09 

- 

O.OOEtOO 

Trichloroethylene 

O.OOE-tOO 

NA 

O.OOEtOO 

1.34E-09 

1.10E-02 

1.48E-11 

Vinyl  Chloride 

3.25E-12 

2.50E-02 

8.13F.-14 

O.OOE-tOO 

2.30F.tOO 

O.OOEtOO 

ylenes 

O.OOE+OO 

* 

O.OOEtOO 

1.15E-07 

“ 

O.OOEtOO 

•a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  compound 

c.  HA  =  Data  not  available 
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TABLE  P-32 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  ADULTS  NEAR  SITE  2 
CURRENT  -  UPPER  BOUND 


Indicator 

Inhalation-Adult 

Oral-Adult 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(mg/kg/day) 

(1 /mg/kg/day) 

Risk 

(mg/kg/day) 

(1/rog/kg/day) 

Risk 

Arsenic 

3.65E-14 

5.00E«01 

1.83E-12 

6.21E-09 

l.SOEtOl 

9.31E-08 

Barium 

2.91E-12 

-  (b) 

O.OOEtOO 

2.47E-07 

- 

O.OOEtOO 

Benzene 

2.47E-14 

2.90E-02 

7.15E-16 

4.19E-09 

2.90E-02 

1.22E-10 

Dibutyl  Phthalate 

O.OOEtOO 

- 

O.OOEtOO 

O.OOE-tOO 

- 

O.OOEtOO 

1,1  Dicbloioethylene 

O.OOEtOO 

1.16EtOO 

O.OOEtOO 

O.OOE-tOO 

6.00E-01 

O.OOEtOO 

Trans-1,2  Dicbloroethylene 

8.88E-16 

- 

O.OOEtOO 

1.S1E-10 

- 

O.OOEtOO 

Diethyl  Phthalate 

O.OOEtOO 

O.OOEtOO 

O.OOETOO 

O.OOEtOO 

Ethyl  Benzene 

5.13E-14 

- 

O.OOEtOO 

8.72E-09 

- 

O.OOEtOO 

Lead 

S.33E-13 

NA  (c) 

O.OOEtOO 

1.36E-08 

NA 

O.OOEtOO 

Mercury 

1.97E-15 

- 

O.OOE-tOO 

2.35E-11 

- 

O.OOEtOO 

Tctrachloroothylene 

2.27E-14 

- 

O.OOE-tOO 

3.86E-09 

- 

O.OOEtOO 

Toluene 

3.5SE-13 

O.OOE-tOO 

6.04E-08 

O.OOEtOO 

Trichloroethylene 

1.58E-14 

NA 

O.OOEtOO 

2.68E-09 

1.10E-02 

2.9SF.-11 

Vinyl  Chloride 

O.OOEtOO 

2.50E-02 

O.OOEtOO 

O.OOEtOO 

2.30EtOO 

O.OOEtOO 

Xylenes 

1.78E-12 

“ 

O.OOE-tOO 

3.02E-07 

" 

O.OOEtOO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  compound 

c.  NA  =  Data  not  available. 


P-54 


TABLE  P-33 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  ADULTS  NEAR  SITE  2 
CURRENT  -  BEST  ESTIMATE 


Inhalation-Adult 

Oral-Adult 

Indicator 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(wj/kg/aay) 

(l/my/kg/day) 

Risk 

(mg/kg/day) 

(l/mg/kg/day) 

Risk 

Arsenic 

2.66E-14 

S.OOEtOl 

1.33E-12 

4.53E-09 

1 . 50E-t01 

6.79E-08 

Barium 

8.60F.-13 

-  (b) 

O.OOE+OO 

7.31E-08 

- 

O.OOEtOO 

Benzene 

1.22E-14 

2.90E-02 

3.54E-16 

2.08E-09 

2.90E-02 

6.02E-11 

Dibutyl  Phthalate 

O.OOEtOO 

- 

O.OOE+OO 

O.OOE-tOO 

- 

O.OOE-tOO 

1,1  Dichloroethylene 

O.OOEtOO 

1.16E+00 

O.OOE+OO 

O.OOE-tOO 

6.00E-01 

O.OOEtOO 

Trans-1,2  Dichloroethylene 

4.44E-16 

- 

O.OOE+OO 

7.S5E-11 

- 

O.OOEtOO 

Diethyl  Phthalate 

O.OOEtOO 

- 

O.OOE+OO 

O.OOE-tOO 

- 

O.OOE-tOO 

Ethyl  Benzene 

3.28E-14 

- 

O.OOE+OO 

5.S8E-09 

- 

O.OOEtOO 

Lead 

1.30E-13 

HA  (c) 

0 . OOE+OO 

3.32E-09 

NA 

O.OOEtOO 

Hercury 

9.87E-16 

- 

O.OOE+OO 

1.17E-U 

- 

O.OOEtOO 

Tetrachloroethylene 

1.14E-14 

- 

O.OOE-tOO 

1.93E-09 

- 

O.OOEtOO 

Toluene 

3.18E-14 

- 

O.OOE-tOO 

5.41E-09 

- 

O.OOEtOO 

Trichloroethylene 

7.90E-15 

HA 

O.OOE-tOO 

1.34E-09 

‘  10E-02 

1.43E-11 

Vinyl  Chloride 

O.OOE+OO 

2.S0E-O2 

O.OOE-tOO 

O.OOE-tOO 

2.30E+00 

O.OOEtOO 

Xylenes 

6.77E-13 

“ 

O.OOE+OO 

1.1SE-07 

“ 

O.OOEtOO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Hot  applicable  to  compound 

c.  HA  =  Data  not  available. 
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TABLE  P-34 


RISK  FROH  POTENTIAL  CARCINOGENS  FOR  CHILDREN  NEAR  SITE  2 
CURRENT  -  UPPER  BOUND 


Indicator 

Ini.  lation-Child 

Oral -Child 

Chemical 

CDI  (a) 
(mg/kg/day) 

Potency  Factor  Route-Specific 
(l/mg/kg/day)  Risk 

CDI 

(trg/kg/day) 

Potency  Factor 
(1/rcg/kg/day) 

Route-Specific 

Risk 

A t senic 

2.40E-14 

5.00E+01 

1.20E-12 

6.52E-09 

1.S0E+01 

9.77F.-08 

Barium 

1.91E-12 

-  (b) 

O.OOE-tOO 

2.60E-07 

- 

O.OOE+OO 

Benzene 

1.62E-14 

2.90E-02 

4.69F.-16 

4.40E-09 

2.90E-02 

1.28E-10 

Dibutyl  Phthalate 

O.OOE+OO 

- 

O.OOE-tOO 

O.OOE+OO 

- 

O.OOE+OO 

1,1  Dichloroethylene 

O.OOE+OO 

1.16E+00 

O.OOE+OO 

O.OOE+OO 

6.00E-01 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

5.83E-16 

- 

O.OOE-tOO 

1.59E-10 

- 

O.OOE+OO 

Diethyl  Phthalate 

O.OOE+OO 

- 

O.OOE-tOO 

O.OOE+OO 

- 

O.OOE+OO 

Ethyl  Benzene 

3.37E-14 

- 

O.OOEtOO 

9.16E-09 

- 

O.OOE+OO 

lead 

3.50E-13 

HA  (c) 

O.OOE-tOO 

3.80E-08 

NA 

O.OOE+OO 

Mercury 

1.30E-15 

- 

O.OOE-tOO 

2.47E-11 

- 

O.OOE+OO 

Tetrachloroethylene 

1.49E-14 

- 

O.OOE-tOO 

4.05E-09 

- 

O.OOE+OO 

Toluene 

2.33E-13 

- 

O.OOE-tOO 

6.34E-08 

- 

O.OOE+OO 

Trichloroethylene 

1.04E-14 

HA 

O.OOE-tOO 

2.82E-09 

1.10E-02 

3.10E-11 

Vinyl  Chloride 

O.OOE+OO 

2.50E-02 

O.OOE+OO 

O.OOE+OO 

2.30E+00 

O.OOE+OO 

Xylenes 

1.17E-12 

" 

O.OOE+OO 

3.17E-07 

" 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Hot  applicable  to  compound 

c.  HA  =  Data  not  available. 
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TABLE  P-35 


RISK  FROH  POTENTIAL  CARCINOGENS  FOR  CHILDREN  HEAR  SITE  2 
CURRENT  -  BEST  ESTIMATE 


indicator 

Inhalation-Child 

Oral -Child 

Chemical 

CDI  (a) 
(mg/kg/day) 

Potency  Factor 
(1/rag/kg/day) 

Route-Specific 

Risk 

CDI 

(mg/kg/day) 

Potency  Factor 
.(1/rag/kg/day ) 

Route-Specific 

Risk 

Arsenic 

1.7SE-14 

S.OOEtOl 

8.74F.-13 

4.76E-C9 

1.50Et01 

7.13E-08 

Barium 

5.G5E-13 

-  (b) 

O.OOEtOO 

7.68E-08 

- 

O.OOEtOO 

benzene 

8.02F.-15 

2.90E-02 

2.33E-J6 

2.18E-09 

2.90E-02 

6.32E-11 

Dibutyl  Pbthalate 

O.OOEtOO 

- 

O.OOEtOO 

O.OOEtOO 

- 

O.OOEtOO 

1,1  Dichloroethylene 

O.OOEtOO 

1.16E+00 

O.OOE+oO 

O.OOEtOO 

6.00E-0I 

O.OOEtOO 

Trans-1,2  Dichloroethylene 

2.91E-16 

- 

O.OOEtOO 

7.93E-11 

- 

O.OOEtOO 

Diethyl  Phthalate 

O.OOEtOO 

- 

O.OOEtOO 

O.OOEtOO 

- 

O.OOEtOO 

Ethyl  Benzene 

2.1SE-14 

- 

O.OOEtOO 

5.86E-09 

- 

O.OOEtOO 

Lead 

8.S5E-14 

NA  (c) 

O.OOEtOO 

9.30E-09 

HA 

O.OOEtOO 

Mercury 

6.48F.-16 

- 

O.OOE+OO 

1.23E-11 

- 

O.OOEtOO 

Tetrachloroethylene 

7.46F.-15 

- 

O.OOEtOO 

2.03E-09 

- 

O.OOEtOO 

Toluene 

2.09E-14 

- 

O.OOEtOO 

5.68E-09 

- 

O.OOEtOO 

Trichloroethylene 

5.19E-15 

NA 

O.OOEtOO 

1.41E-09 

1.10E-02 

1.55E-11 

Vinyl  Chloride 

O.OOEtOO 

2.50E-02 

O.OOE+OO 

O.OOEtOO 

2.30E+00 

O.OOEtOO 

Xylenes 

4.44E-13 

“ 

0.00  >00 

1.21E-07 

" 

O.OOEtOO 

a.  CDI  =  Chronic  Daily  Intake 
t.  Hot  applicable  to  compound 
c.  HA  =  Data  not  available. 


This  page  intentionally  left  blank. 


P-58 


SECTION  P.3 

SITE  3  RISK  ASSESSMENT  TABLES 
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SECTION  P.3 

SITE  3  RISK  ASSESSMENT  TABLES 


This  section  contains  the  risk  assessment  work  sheets  for  Site  3. 

P.3.1  Site  3  Indicator  Chemical  Selection 

Data  used  in  the  selection  of  indicator  chemicals  were  compiled  from  the 
Remedial  Investigation  performed  at  the  Base  by  ES  in  1988,  the  1986  Phase  II 
Stage  2  study  (Dames  &  Moore,  1987)  and  the  1983  Phase  II  Stage  1  study 
(Weston,  1984).  These  data  are  summarized  in  Table  P-36,  while  Tables  P-37 
through  P-40  step  through  the  USEPA  selection  process. 

P.3.2  Site  3  Estimation  of  Chemical  Intake  for  Each  Pathway 

Tables  P-41  through  P-47  summarize  the  upper  bound  and  best  estimate 
chronic  daily  intakes  from  each  potential  pathway  for  each  population  at  risk, 
as  calculated  from  the  maximum  and  average  indicator  chemical  concentrations, 
respectively. 

P.3.3  Site  3  Estimation  of  Total  Chemical  Intake  for  Each  Exposure  Route 

Chronic  daily  intakes  for  pathways  categorized  as  oral  or  inhalation 
routes  were  summed  to  yield  total  chronic  daily  intake  via  a  particular  route 
for  a  target  population.  Tables  P-48  through  P-52  present  the  total  chemical 
intake  for  each  exposure  route. 

P.3.4  Site  3  Characterization  of  Risk  From  Noncarcinogens 

Tables  P-53  through  P-58  present  the  chronic  hazard  index  values  for 
each  target  population. 

P.3.5  Site  3  Characterization  of  Risk  From  Potential  Carcinogens 

Tables  P-59  through  P-64  present  the  risk  from  potential  carcinogens 
for  each  target  population. 
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KAXIMUH  AND  REPRESENTATIVE  CHEXXCAL  CONCENTRATIONS  AT  SITE  3 


TABLE  P-36  (CONTIWJFD) 


Carcinogen  Assessment  Toxicity  Constants  (d) 

Severity  Rating  (RVe)  (b)  Group  (CAG)  (c) 


TABLE  P-2?  (COtrTDIUED) 


P-66 


U.S.  Dm  conroental  Protection  Agency  (1986a) 


CT  VALUES  I  1  KGXr'MtcnKXXXIC  COMPOUNDS  BCTECTED  AT  SITE  3 
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TABLE  P-38  (COOTINUED) 
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CT  VALUES  fOR  POTE-WALLY  CASCDiOGEKiC  COMPOUNDS  DETECTED  AT  SITE  3 
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CT  VALUES  FOR  POTENTIALLY  CARCINOGENIC  COMPOUNDS  DETECTED  AT  SITE  3 
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INDICATOR  SCORES  AND  TENTATIVE  RANKING  FOR  COMPOUNDS  DETECTED  AT  SITE  3 


Tetsrachloroethylene  12?"i8-4  9.62E-03  3.91E-03  7  7  8.86E-03  3.60E-03 


INDICATOR  SCORES  AND  TENTATIVE  RANKING  EOR  COMPOUNDS  DETECTED  AT  SITE  3 
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TABLE  P-41 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SOIL  AT  DEPTH 
FOR  WORKERS  AT  SITE  3 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/kg) 

Absorbed 
Into  Body 

Factor 

(kg/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

ND  (b) 

HD 

l.OOE+OO 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Barium 

1.20E+02 

4.8SE+C1 

5.00E-01 

8.39E-10 

1.01E-07 

4.07E-08 

Benzene 

ND 

ND 

l.OOE+OO 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Cadmium 

1.10E+01 

8.99E+00 

8.00E-02 

1.34E-10 

1.4bE-09 

1.21E-09 

Chromium 

3.80E+01 

2.82E+01 

5.00E-01 

8.39E-10 

3.19E-08 

2.37E-08 

4,4’  DDT 

1.10E-01 

4.88E-02 

l.OOE+OO 

1.68E-09 

1.85E-10 

8.18E-11 

1,1  Dichloroe thane 

2.50E-04 

1.25E-04 

1.00E+00 

1.68E-09 

4.19E-13 

2.10E-13 

1,1  Dichloroethylene 

ND 

ND 

l.OOE+OO 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

ND 

ND 

l.OOE+OO 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Lead 

8.20E-tO0 

4.27E+00 

1.50E-01 

2.52E-10 

2.06E-09 

1.07E-09 

Mercury 

ND 

HD 

7.00E-02 

1.17E-10 

O.OOE+OO 

O.OCE+OO 

Tetrachloroethylene 

4.10E-04 

2.05E-04 

l.OOE+OO 

1.68E-09 

6.88E-13 

3.44E-13 

1,1,1  Tricbloroetbane 

ND 

ND 

l.OOE+OO 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Trichloroethylene 

4.00E-03 

3.75E-02 

l.OOE+OO 

1.68E-09 

6.71E-12 

6.29E-11 

Vinyl  Chloride 

ND 

ND 

l.OOE+OO 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

a.  ND  =  Not  Detected 
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TABLE  P-42 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OP  GROUND  HATER  AS  DRINKING  HATER 
FOR  ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  3 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

ND  (a) 

ND 

1.00E+00 

2.86E-02 

O.OOE+OO 

O.OOE+OO 

Barium 

1.00E+00 

6.33E-01 

5.00E-01 

1.43E-02 

1.43E-02 

9.04E-03 

Benzene 

3.60E-02 

1.02E-02 

1.00E+00 

2.86E-02 

1.03E-03 

2.90E-04 

Cadmium 

ND 

ND 

8.00E-02 

2.29E-03 

O.OOE+OO 

O.OOE+OO 

Chromium 

7 . 10F.-01 

3.05E-01 

5.00E-01 

1.43E-02 

1.01E-02 

4.36E-03 

4,4'  DDT 

ND 

ND 

1.00E+00 

2.86E-02 

O.OOE+OO 

O.OOE+OO 

1,1  Dic'nloroe  thane 

3.10E-01 

1.11E-01 

1 .00E+00 

2.86E-02 

8.86E-03 

3.16E-03 

3,1  Dichloroethylene 

5.80E-02 

2.16E-02 

1.00E+00 

2.86E-02 

1.66E-03 

6.18E-04 

Trans-1,2  Dichloroethylene 

4.50E-01 

1.23E-01 

1.00E+00 

2.86E-02 

1.29E-02 

3.53E-03 

Lead 

3.00E-02 

1.50E-02 

1.50E-01 

4.29E-03 

1.29E-04 

6.43E-05 

Mercury 

ND 

ND 

7.00E-02 

2.00E-03 

O.OOE+OO 

O.OOE+OO 

Tetrachloroethylene 

1.00E+00 

4.06E-01 

1.00E+00 

2.86E-02 

2.86E-02 

1.16E-02 

1,1,1  Trichloroethane 

3.10E+00 

1.08E+00 

1.00E+00 

2.86E-02 

8.86E-02 

3.09E-02 

Trichloroethylene 

7.90E-01 

8.89E-02 

1.00E+00 

2.86E-02 

2.26E-02 

2.54E-03 

Vinyl  Chloride 

9.10E-03 

4.98E-03 

l.OOE+OO 

2.86E-02 

2.60E-04 

1.42E-04 

a.  ND  =  Not  Detected 
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TABLE  P-43 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  GROUND  WATER  AS  DRINKING  WATER 
FOR  CHILD  RESIDENTS  AT  SITE  3 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

ND  (a) 

nd 

1.00E+00 

2.14E-02 

O.OOE+OO 

O.OOE+OO 

Barium 

J.00E+00 

6.33E-01 

5.00E-01 

1.07E-02 

1.07E-02 

6.78E-03 

Benzene 

3.60E-02 

1.02E-02 

1.00E+00 

2.14E-02 

7.71E-04 

2.18E-04 

Cadmium 

NT) 

ND 

8.00E-02 

1.71E-03 

O.OOE+OO 

O.OOE+OO 

Chromium 

7.10E-01 

3.05E-01 

5.00E-01 

1.07E-02 

7.61E-03 

3.27E-03 

4,4'  DDT 

ND 

ND 

1.00E+00 

2.14E-02 

0.00E+00 

O.OOE+OO 

1,1  Dichloroethane 

3.10E-01 

1.11E-01 

1.00E+00 

2.14E-02 

6.64E-03 

2.37E-03 

1,1  Dichloroethylene 

5.80E-02 

2.16E-02 

1.00E+00 

2.14E-02 

1.24E-03 

4.64E-04 

Trans-1,2  Dichloroethylene 

4.50E-01 

1.23E-01 

1.00E+00 

2.14E-02 

9.64E-03 

2.65E-03 

Lead 

3. C0E-02 

1.50E-02 

4.00E-01 

8.57E-03 

2.57E-04 

1.29E-04 

Mercury 

ND 

ND 

7.00E-02 

1.50E-03 

0.00E+00 

O.OOE+OO 

Tetrachloroethylene 

1.00E+00 

4.06E-01 

1.00E+00 

2.14E-02 

2.14E-02 

8.71E-03 

1,1,1  Trichloroethane 

3.10E+00 

1.08E+G0 

l.OOE+OO 

2.14E-02 

6.64E-02 

2.32E-02 

Trichloroethylene 

7.90E-01 

8.89E-02 

l.OOE+OO 

2.14E-02 

1.69E-02 

1.90E-03 

Vinyl  Chloride 

9.10E-03 

4.98E-03 

l.OOE+OO 

2.14E-02 

1.95E-04 

1.07E-04 

a.  ND  =  Hot.  Detected 


TABLE  P-44 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  SOILS 
FOR  WORKERS  AT  SITE  3 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Concentration  (mg/kg) 

Absorbed 

Factor 

(mg/kg/day) 

Chemical 

Into  Body 

(kg/day/kg) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

ND  (a) 

HD 

1.00E+00 

1.68E-09 

0.00E+00 

O.OOE+OO 

Barium 

1.21E+02 

6.98E+01 

5.00E-01 

8.39E-10 

1 .01E-07 

5.85E-08 

Benzene 

9.00E-01 

4.50E-01 

1.00E+00 

1.68E-09 

1.51E-09 

7.55E-10 

Cadmium 

1.94E+01 

1.04E+01 

8.00E-02 

1.34E-10 

2.60E-09 

1.40E-09 

Chromium 

4.43E+01 

3.19E+01 

5.00E-01 

8.39E-10 

3.72E-08 

2.67E-08 

4,4’  DDT 

5.00E-01 

8.94E-02 

1.00E+00 

1.68E-09 

8.39E-10 

1.50E-10 

1,1  Dichloroethane 

2.20E-02 

1.35E-02 

1.00E+00 

1.68E-09 

3.69E-11 

2.26E-11 

i,l  Dichloroethylene 

3.70E-02 

1.95E-02 

l.OOE+OO 

1.68E-09 

6.21E-11 

3.27E-11 

Trans- 1,2  Dichloroethylene 

1.40E-02 

1.00E-02 

1.00E+00 

1.68E-09 

2.35E-11 

1.68E-11 

Lead 

3.03E+01 

9.70E+00 

1.50E-01 

2.52E-10 

7.62E-09 

2.44E-09 

Mercury 

2.80E-01 

1.40E-01 

7.00E-02 

1.17E-10 

3.29E-11 

1.64E-11 

Tetrachloroethyleue 

3.00E+00 

8.23E-02 

l.OOE+OO 

1.68E-09 

5.03E-09 

1.38E-10 

1,1,1  Trichloroethane 

2.10E-01 

4.89E-02 

l.OOE+DO 

1.68E-09 

3.52E-10 

8.21E-11 

Trichloroethylene 

9.40E-01 

1.93F.-01 

l.OOE+OO 

1.68E-09 

1.58E-09 

3.24E-10 

Vinyl  Chloride 

hi) 

ND 

l.OOE+OO 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

a.  ND 


Hot  Detected 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  VOLATILIZATION  OF  SURFACE  WATER 
FOR  WORKERS  AT  SITE  3 


i 

i 

I 


a 

n 

O 

p 

o 

c 

o 

o 

CN 

CN 

rH 

o 

o 

CN 

© 

© 

CN 

ft 

o 

Cft 

c 

o 

o 

r— 4 

•— H 

o 

¥ 

© 

© 

4- 

» 

j 

1 

© 

w 

to 

to  to 

CO 

to 

to 

w 

to 

to 

to 

to 

to 

© 

2 

8 

8 

o 

o 

8  8 

© 

© 

<N 

Pi 

c\ 

« 

o 

© 

o 

o 

o 

n 

© 

© 

CN 

in 

cO 

-M 

c 

o 

O 

o 

c 

o 

o 

© 

© 

CN 

© 

o 

CN 

CN 

© 

CN 

© 

©« 

M 

>1 

•a 

<3 

•  H 

<3 

5 

TJ 

s 

o 

o 

„ 

c 

o 

o 

T— t 

H 

© 

8 

o 

CN 

o 

O 

CN 

U 

jp 

3 

£ 

© 

o 

y 

ft 

o 

¥ 

1 

rH 

i 

© 

1 

¥ 

© 

1 

© 

© 

1 

c 

w 

to 

to 

to  to 

to 

to 

to 

to 

to 

to 

to 

to 

© 

to 

o 

o 

o 

o 

c: 

o 

© 

r— ( 

? 

CO 

8 

o 

in 

CN 

jj 

a 

o 

o 

o 

c, 

o 

© 

in 

CO 

© 

T— 4 

ft 

© 

o 

u 

© 

o 

o 

c 

d 

o 

r- < 

CO 

© 

© 

CN 

Q. 

D 

3 

ro 

cO 

rO 

ro 

fO 

O' 

O 

o 

o 

c 

c 

© 

o 

O 

o 

© 

o 

o 

© 

© 

o 

c 

o 

c 

to 

CO 

to 

to  to 

to 

ro 

to 

to 

to 

to 

to 

to 

© 

M 

u 

•0 

© 

© 

(0 

ft 

s 

s; 

s  s 

? 

1 

s 

s 

4T 

ft 

•c* 

© 

<r 

ft 

£ 

ft 

9! 

§ 

N 

H 

r-H 

© 

© 

i 

71 

as 

0> 

O 

o 

o 

c 

o 

o 

CT\ 

ft 

03 

O 

o 

ft 

ft 

00 

ft 

? 

o 

o 

ft 

o 

© 

o 

o 

ft 

o 

o 

o 

o 

o 

o 

/ — 

4- 

4- 

4- 

» 

1 

i 

1 

1 

9 

u 

to 

to 

to  CO 

© 

to 

to 

to 

to 

CO 

to 

to 

© 

o 

o 

o 

c 

o 

© 

CO 

© 

Ui 

o 

o 

CO 

ft 

ui 

o 

c_> 

o 

o  o 

© 

(N 

© 

o 

o 

© 

© 

<r 

CN 

c 

g1 

-*-» 

d 

o 

o 

c 

o 

o 

CO 

r-1 

o 

o 

rW 

© 

© 

M 

o 

(L4 

a 

4! 

9 

<1) 

•  H 

4-> 

03 

G 

Li 

o 

g 

8 

c 

8 

© 

cn 

ft 

© 

© 

o 

ft 

ft 

ft 

4-> 

o 

<? 

o 

© 

o 

o 

© 

o 

ft 

© 

o 

O 

a 

£ 

1 

r 

1 

i 

to 

to 

to  to 

to 

to 

to 

© 

to 

© 

© 

© 

u 

o 

o 

o 

<z 

o 

o 

© 

(N 

o 

© 

CN 

p) 

Ui 

CO 

c 

ft 

g. 

o 

o 

o 

ft 

o 

© 

ft 

o 

© 

© 

in 

Pi 

in 

5 

o 

o 

o 

c 

o 

o 

r> 

ft 

© 

o 

o 

© 

CN 

© 

© 

o 

o 

o 

o 

c 

o 

© 

CN 

CN 

CN 

o 

o 

co 

© 

«• — ' 

G 

o 

? 

o 

ft 

© 

o 

© 

ft 

ft 

o 

© 

ft 

© 

© 

© 

s 

ft 

1 

4- 

» 

0 

XL 

to 

to 

to 

to  to 

© 

to 

to 

to 

to 

to 

to 

to 

© 

© 

-ft 

o 

ft 

o 

ft 

o 

ft> 

in 

ft 

© 

o 

© 

ft 

a> 

© 

© 

© 

s? 

M 

© 

o 

o 

o 

ft 

© 

o 

p** 

CN 

CO 

a 

o 

u  > 

ft 

© 

ft 

d 

d 

o 

c 

o 

o 

CN 

CN 

ft 

d 

o 

ft 

© 

<* 

ft 

© 

-ft 

O 

O 

CO 

OG 

o 

O 

© 

c 

U_i 

o 

u 

»H 

•XL 

w 

CO 

§ 

o 

o 

o 

c 

o 

ft 

CN 

CN 

© 

o 

CN 

o 

© 

CN 

w 

© 

o 

o 

ft 

o 

ft 

o 

O 

ft 

© 

o 

o 

© 

ft 

© 

•d 

£ 

4- 

1 

1 

1 

4- 

1 

1 

G 

o 

CO 

to 

to 

to  to 

to 

to 

to 

to 

to 

© 

to 

© 

© 

© 

to 

4^ 

o 

o 

o 

ft 

o 

ft 

CO 

© 

o 

o 

Pi 

© 

© 

<0 

ft 

1 

o 

o 

o 

ft 

© 

ft 

cr» 

ft 

© 

© 

© 

ft 

© 

© 

O 

o 

ft 

o 

ft 

© 

ft 

rp 

■c* 

r“* 

© 

o 

© 

© 

CO 

© 

<3 

> 

<N 

ft 

**4 

CN 

CN 

CN 

© 

CO 

3 

O 

o 

c 

o 

o 

ft 

O 

ft 

ft 

o 

© 

o 

*3 

G 

to 

to 

g 

to  to 

g 

to 

to 

to 

to 

p 

to 

to 

© 

© 

U 

£ 

■ft 

o 

o 

ft 

o 

s 

03 

Pi 

ft 

© 

© 

© 

© 

U> 

ft 

© 

© 

<r 

© 

ro 

o 

u> 

© 

O 

<y 

« 

H 

cO 

*— 

CN 

© 

© 

PI 

ft 

© 

cO 

u 

o 

ft 

a 

u 

4-> 

CD 

o 

G 

CC 

© 

u 

G 

-*-> 

o 

a 

CN 

CN 

CN 

© 

C't 

o 

a 

u 

§ 

O 

o 

a 

1 

o 

o 

1 

ft 

o 

o 

ft 

o 

o 

t 

© 

g 

c 

e 

to 

ti3 

CO  to 

g 

to 

to 

to 

i 

to 

© 

© 

o 

•H 

O 

o 

c 

8 

o 

ft 

8 

p 

ft 

© 

ft 

o 

o 

O 

o 

r- 

© 

© 

ft 

© 

£ 

CN 

© 

CN 

CO 

CO 

CO 

ft 

© 

© 

ft 

© 

0) 

a 

a> 

© 

ft 

-G 

<D 

O 

© 

Ss 

c 

<y 

CD 

a> 

O 

G 

XL 

i3 

r© 

u 

G> 

*-> 

<u 

t>1 

o 

© 

V 

G 

.G 

o 

a> 

© 

© 

JS 

o 

o 

u 

© 

o 

o 

5 

© 

<?•’ 

© 

XL 

•rt 

u 

M 

ft 

o 

XL 

U 

o 

o 

u 

V 

<P 

o 

t4 

CN 

o 

© 

O 

© 

o 

*-> 

71 

O 

a) 

p 

g 

R 

X3 

u 

XL 

o 

H 

& 

© 

XL 

£ 

u 

O 

s? 

t* 

p 

e 

ft 

-H 

1 

o 

© 

o 

a 

3 

a 

ft 

ft 

M 

p 

(0 

© 

JC 

© 

'd 

f* 

o 

C 

tv 

V 

o 

Q) 

CO 

ft 

G 

© 

© 

CO 

<0 

14 

4-^ 

© 

© 

C 

c 

© 

XL 

o 

a 

1 

£ 

8 

■«r 

s 

rM 

© 

u 

5 

£ 

o 

e-* 

N 

fr* 

P-77 


TABLE  P-46 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OP  SURFACE  WATER  DURING  RECREATION 

FOR  ADULTS  NEAR  SITE  3 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (tng/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

2.00E-02 

1.00E-02 

1.00E+00 

3.63E-05 

7.27E-07 

3.63E-07 

Barium 

6, C0E-01 

3.50E-01 

5.00E-01 

1.82E-05 

1.09E-05 

6.36E-06 

Benzene 

ND  (a) 

ND 

1.00F.+00 

3.63E-05 

O.OOE+OO 

O.OOE+OO 

Cadmium 

1.40E-01 

1.00E-01 

8.00E-02 

2.91E-06 

4.07E-07 

2.91E-07 

Chromium 

2.00E-01 

1.00E-01 

5.00E-01 

1.82E-0S 

3.63E-06 

1.82E-06 

4,4'  DDT 

ND 

HD 

1.00E+00 

3.63E-05 

0.00E+00 

O.OOE+OO 

1,1  Dichloroe thane 

3.70E-02 

2.04E-02 

1.00E+00 

3.63E-05 

1.34E-06 

7.41E-07 

1,1  Dichloroethyiene 

3.50E-02 

1.68E-02 

1.00E+00 

3.63E-05 

1.27E-06 

6.11E-07 

Trans-1,2  Dichloroethyiene 

8.20E-02 

5.41E-02 

1.00E+00 

3.63E-05 

2.98E-06 

1.97E-06 

Lead 

7.60E-01 

3.13E-01 

1.50E-01 

5.45E-06 

4.14E-06 

1.71E-06 

Mercury 

HD 

ND 

7.00E-02 

2.54E-06 

O.OOE+OO 

O.OOEtOO 

Tetrachloroethylene 

1.00E-02 

7.30E-03 

1.00E+00 

3.63E-05 

j.oSE  C7 

2.65E-07 

1,1,1  Trichloroethane 

1.40E+00 

6.01E-01 

l.OOE+OD 

3.63E-05 

5.09E-05 

2.18E-05 

Trichloroethylene 

7.40E-01 

3.56E-01 

1.00E+00 

3.63E-05 

2.69E-05 

1.29E-05 

Vinyl  Chloride 

6.00F.-03 

4.60E-03 

1.00E+00 

3.63E-05 

2.18E-07 

1.67E-07 

a.  ND  =  Not  Detected 
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TABLE  P-47 


CURRENT  EXPOSUPE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  HATER  DURING  RECREATION 

FOR  CHILDREN  IfEAR  SITE  3 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (rng/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Arsenic 

2.00E-Q2 

1.00E-02 

1.00E+00 

1.91E-04 

3.82E-06 

1.91E-06 

Barium 

6.00E-01 

3.S0F.-O1 

5.00E-01 

9.54E-05 

5.72E-OS 

3.34E-05 

Benzpne 

ND  (a) 

ND 

1.00E+00 

1.91E-04 

O.OOE+OO 

O.OOE+OO 

Cadoiny 

1.40E-01 

1.00E-01 

8.00E-02 

1.53E-05 

2.14E-06 

1.53E-06 

Chrcmium 

2.00E-01 

1.00E-01 

5.0CE-01 

9.54E-05 

1.91E-05 

9.54E-06 

4/4'  DDT 

ND 

ND 

1.00E+00 

1.91E-04 

O.OOE+OO 

O.OOE+OO 

1,1  Dichloroe thane 

3.70F.-02 

2.04E-02 

1.00E+00 

1.91E-04 

7.06E-06 

3.89E-06 

1,1  Dichloroethylene 

3.50E-02 

1.68E-02 

1.00E+00 

1.91E-04 

6.68E-06 

3.21E-06 

Trans-1,2  Dichloroethylene 

8.20E-02 

S.41E-02 

1.00E+00 

1.91E-04 

1.56E-05 

1.03E-05 

Lead 

7.60E-01 

3.13E-01 

4.00E-01 

7.63E-05 

5.80E-05 

2.39E-05 

Mercury 

ND 

ND 

7.00E-02 

1.34E-05 

0.00E+00 

0.D0F.+00 

Tetrachloroethyiene 

1.00E-02 

7.30S-03 

1.00E+00 

1.91E-04 

1.91E-06 

1.39E-06 

1,1,1  Trichloroethane 

1.40E+00 

6.01E-01 

l.OOEfOO 

1.91E-04 

2.67E-04 

1.15E-04 

Trichloroethylene 

7.40E-01 

3.56E-01 

1.00E+00 

1.91E-04 

1.41E-04 

6.7SE-05 

Vinyl  Chloride 

6.  COE -03 

4.60E-03 

1.0DE+00 

1.91E-04 

1.14E-06 

8.78E-07 

a.  ND  =  Hot  Detected 
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TABLE  P-48 


Indicator 

Chemical 


Arsenic 

Barium 

Benzene 

Cadmium 

Chromium 

4,4'  DOT 

1,1  Dichloroethane 

1.1  Dichloroethylene 
Trans-1,2  Dichloroethylene 
Lead 

Hercury 

Tetrachloroetbylene 

1.1.1  Trichloroethane 
Trichloroethylene 
Vinyl  Chloride 


FUTURE  TOTAL  CHROMIC  INTAKE 
ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  3 


Ingestion  of 
Soil  at  Depth 
(rog/kg/day) 


Ingestion  of  Total  Chronic  Daily  Intases 

Ground  Water  Ingestion  Route 

(figAg/day)  (mg/kg/day) 


Upper  Bound 

Best  Estimate 

Upper  Bound 

Best  Estimate 

Upper  Bound 

Best  Estimate 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

1.01E-07 

4.07E-08 

1.43E-02 

9.04E-03 

1.43E-02 

9.04E-03 

O.OOEtOO 

O.OOEtOO 

1.03E-03 

2.90E-04 

1.03E-03 

2.90E-04 

1.48E-09 

1.21E-Q9 

O.OOEtOO 

O.OOEtOO 

1 .48E-09 

1.21E-09 

3.19E-08 

2.37E-08 

1.01E-02 

4.36E-03 

1.01E-02 

4.36E-03 

1.85E-10 

8.18E-11 

O.OOEtOO 

O.OOEtOO 

1.85E-10 

8.18E-I1 

4.19E-13 

2.10E-13 

8.86E-03 

3.1GE-03 

8.86E-D3 

3.I6E-03 

O.OOEtOO 

O.OOEtOO 

1.66E-03 

6.18E-04 

1.66E-03 

6.18E-04 

O.OOEtOO 

O.OOEtOO 

1.29E-02 

3.53E-03 

1.29E-02 

3.53E-03 

2.06E-09 

1.07E-09 

1.29E-04 

6.43E-05 

1.29E-04 

6.43E-05 

O.OOE+OO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

6.88E-13 

3.44E-13 

2.86E-02 

1.16E-02 

2.86E-02 

1.16E-02 

O.OOEtOO 

O.OOEtOO 

8.86E-02 

3.09E-02 

8.E..E-G2 

3.09E-02 

6.71E-12 

6.29E-11 

2.26E-02 

2.54E-03 

2.26E-02 

2.54E-03 

O.OOEtOO 

O.OOEtOO 

2.60E-O4 

1.42E-04 

2.50E-W 

I.42E-04 

TABLE  P-49 


FUTURE  TOTAL  CHRONIC  INTAKE 
ONSITE  CHILD  RESIDENTS  AT  SITE  3 


Total  Chronic  Daily  Intakes 
Ingestion  Route 
(mg/kg/day) 


iicator 

..iemical 


Upper  Bound  Best  Estimate 


Arsenic 

Barium 

Benzene 

Cadmium 

Chromium 

4,4'  DDT 

1,1  Dichloroe thane 

1.1  Dichloroethylene 
Trans-1,2  Dichloroethylene 
Lead 

Hercury 

Tetrachloroethylene 

1.1.1  Trichloroethane 
Trichloroethylene 
Vinyl  Chloride 


O.OOE+OO 

O.OOE+OO 

1.07E-02 

6.78E-03 

7.71E-04 

2.18E-04 

0.00E+00 

O.OOE+OO 

7.61E-03 

3.27E-03 

O.OOE+OO 

O.OOE+OO 

G.64E-03 

2.37E-03 

1.24E-03 

4.64E-04 

9.64E-03 

2.65E-03 

2.57E-04 

1.29E-04 

O.OOE+OO 

O.OOE+OO 

2.14E-02 

8.71E-03 

6.64E-02 

2.32E-02 

1.69E-02 

1.90E-03 

1.95E-04 

1.07E-04 

P-81 


TABLE  P-50 


TOTAL  CHRONIC  INTAKE  FOR  WORKERS  AT  SITE  3 
CURRENT 


Indicator 

Chemical 


Arsenic 

Barium 

Benzene 

Cadmium 

Chromium 

4,4'  DDT 

1,1  Dichloroethane 

1.1  Dichloroethylene 
Trans-1,2  Dichloroethylene 
Lead 

Kercury 

Tetrachloroethylene 

1.1.1  Trichloroethane 
Trichloroethylene 
Vinyl  Chloride 


Total  Chronic  Daily  Intakes 
Oral  Route 
(mg/kg/day) 


Upper  Bound  Best  Estimate 


O.OOE+OO 

O.OOE+OO 

1.01E-07 

5.85E-08 

1.51E-09 

7.55E-10 

2.60E-09 

1.40E-09 

3.72E-08 

2.67E-08 

8.39E-10 

1.50E-10 

3.69E-11 

2.26E-11 

6.21E-11 

3.27E-11 

2.35E-11 

1.68E-11 

7.62E-09 

2.44E-09 

3.29E-U 

1.64E-U 

5.03E-09 

1.38E-10 

3.52E-10 

8.21E-11 

1.58E-09 

3.24E-10 

0.00E+00 

O.OOE+OO 

Total  Chronic  Daily  Intakes 
Inhalation  Route 
(mg/kg/day) 


Upper  Bound  Best  Estimate 


O.OOE+OO 

O.OOCtOO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.51E-11 

8.32E-12 

1.44E-11 

6.93E-12 

3.38E-11 

2.23E-11 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.15E-12 

2.30E-12 

4.93E-10 

2.11E-10 

2.62E-10 

1.26F.-10 

3.07E-12 

2.35E-12 
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TABLE  P-Sl 


TOTAL  CHRONIC  INTAKE  FOR  ADULTS  NEAR  SITE  3 
CURRENT 


Total  Chronic 
Daily  Intake 
Oral  Route 
(mg/kg/day) 

Indicator  _ 

Chemical 


Upper  Bound 

Best  Estimate 

Arsenic 

7.27E-C7 

3.63L-07 

Barium 

i.09E-05 

6.36E-06 

Benzene 

0  OOE+OO 

O.OOE+On 

Cadmium 

4.07E-07 

2.91E-07 

Chromium 

3.63E-06 

1.82E-06 

4,4'  DDT 

t  .oosn-J 

0. OOE+OO 

1,1  Oichloroe thane 

1.34E-06 

7.412-0/ 

1,1  Dichlcroethylene 

1.27E-06 

6.11E-Q7 

Trans-1,2  DichloroetV>lene 

2.98E-06 

1.97E-06 

Lead 

4.:>ir-06 

1.71E-06 

Mercury 

0. OOE+OO 

0.  OOE+OO 

Tetrachloroethylcne 

3.63E-07 

2.65E-07 

1,1,1  Trichloroe thane 

5.09E-05 

2.18E-05 

Trichloroethylene 

2.6SE-0S 

1.29E-05 

Vinyl  Chloride 

2.18E-07 

1.67E-07 

P-83 


TABLE  P-52 


TOTAL  CHRONIC  INTAKE  FOR  CHILDREN  NEAR  SITE  3 
CURRENT 


Total  Chronic 
Daily  Intake 
Oral  Route 
"(mg/kg/day) 

Indicator  _ 

Chemical 


Upper  Bound 

Best  Estimate 

Arsenic 

3.82E-06 

1.91E-06 

Barium 

5.72E-05 

3.34E-05 

Benzene 

0.00E+00 

O.OOE+OO 

Cadmium 

2.14E-06 

1.53E-06 

Chromium 

1.91E-05 

9.54E-06 

4,4'  DDT 

0.00E+00 

O.dOE-tOO 

1,1  Dichloroe thane 

7.06E-06 

3.89E-06 

1,1  Dichloroe thy lene 

6.68E-06 

3.21E-06 

Trans-1,2  Dichloroethylene 

1.56E-05 

1 .03E-05 

Lead 

5.80E-05 

2.39E-05 

Mercury 

0.00E+00 

0.00E+00 

Tetrachloroethvlene 

1.91E-06 

1.39E-06 

1,1,1  Trichloroe thane 

2.67E-04 

1.15E-04 

Trichloroethylene 

1.41E-04 

6.79E-05 

Vinyl  Chloride 

1.14E-06 

8.78E-07 

P-84 


TABLE  P-53 


CiiROHIC  HAZARD  1HDEX 

ORS1TE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  3 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(ng/kg/day) 

AIC  (b) 
(ng/kg/day) 

CDI: AIC 

CDI 

(ng/kg/day) 

AIC 

(ng/kg/day) 

CDI: AIC 

Arsenic 

O.OOEtOO 

HA  (c) 

O.OOEtOO 

O.OOEtOO 

HA 

O.OOEtOO 

Barium 

1 .43E-02 

5.10E-02 

2.80E-01 

9.04E-03 

5.10E-02 

1.77E-01 

Benzene 

1.03E-03 

HA 

0.00E+00 

2.90E-04 

HA 

0.00E*00 

Cadmium 

1.48E-09 

2.90E-04 

5.Q9E-06 

1.21E-09 

2.90E-04 

4.16E-06 

Chromium 

1.01E-02 

5.00E-03 

2.03Et00 

4.36E-03 

5.00E-03 

8.71E-01 

4, 4'  DDT 

1.85E-10 

5.00E-04 

3.69E-07 

8.18E-11 

5.00E-04 

1 . 64E-07 

1,1  Dichloroetiiane 

8.86E-03 

1.20E-01 

7.38E-02 

3.16E-03 

1.20E-01 

2.63E-02 

1,1  Dichloroethylene 

1.66E-03 

9.00E-03 

1.84E-01 

6.18E-04 

9.00E-03 

6.87E-02 

Trass-1, 2  Dichloroethylene 

1.29E-02 

2.00E-02 

6.43E-01 

3.53E-03 

2.00E-02 

1.76E-01 

Lead 

1.29E-04 

HA 

O.OOEtOO 

6.43E-05 

HA 

O.OOEtOO 

Hercury 

O.OOEtOO 

2.00E-03 

O.OOEtOO 

O.OOEtOO 

2.00E-03 

O.OOEtOO 

Tetrachloroethylenc 

2.86E-02 

1.00E-02 

2.86EtOO 

1.16E-02 

1.00E-02 

1.16EtOO 

1,1,1  Trichloroethane 

8.86E-02 

3.00E-01 

2.95E-01 

3.09E-02 

3.00E-01 

1.03E-01 

Trichloroethylene 

2.26E-02 

1.30E-02 

1.74EtOO 

2.54E-03 

1.30E-02 

1.9SE-01 

Vinyl  Chloride 

2.60E-04 

HA 

O.OOE-tOO 

1.42E-04 

HA 

O.OOEtOO 

a.  CDI  -  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  HA  =  Data  not  available. 
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TABLE  P-54 


CHRONIC  HAZARD  INDEX 
ONSITE  CHILD  RESIDENTS  AT  SITE  3 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(ny/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mgAg/day) 

CDI: AIC 

Arsenic 

O.OOEtOO 

NA  (c) 

0.00E+00 

O.OOEtOO 

NA 

O.OOE-tOO 

Barium 

1.07E-02 

5.10E-02 

2.10E-01 

6.78E-03 

5.10E-02 

1.33E-01 

Benzene 

7.71E-04 

NA 

O.OOEtOO 

2.18E-04 

NA 

O.OOEtOO 

Cadmium 

O.OOEtOO 

2.90E-04 

O.OOEtOO 

O.OOEtOO 

2.90E-04 

O.OOEtOO 

Chromium 

7.61E-03 

5.00E-03 

1 . 52E*00 

3.27E-03 

5.00E-03 

6.54E-0) 

4,4’  DDT 

O.OOEtOO 

5.00E-04 

O.OOEtOO 

O.OOEtOO 

5.00E-04 

O.OOE-tOO 

1,1  Dichloroethane 

6.64E-03 

1.20E-01 

5.54E-02 

2.37E-03 

1.20E-01 

1.97E-02 

1,1  Dichloroethylene 

1.24E-03 

9.00E-03 

1.38E-01 

4.64E-04 

9. C0E-03 

5.15E-02 

Trans-1,2  Dichloroethylene 

9.64E-03 

2.00E-02 

4.82E-01 

2.65E-03 

2.00E-02 

1.32E-01 

Lead 

2.57E-04 

NA 

O.OOEtOO 

1.29E-04 

NA 

O-OOE+OO 

Mercury 

O.OOEtOO 

2.00E-03 

O.OOEtOO 

O.OOE-tOO 

2.00E-03 

O.OOEtOO 

Tetrachloroethylene 

2.14E-02 

1.00E-02 

2.14E+CO 

8.71E-03 

1.00E-02 

8.71E-01 

1,1,1  Trichloroethane 

6.64E-02 

3.00E-01 

2.21E-01 

2.32E-02 

3.00E-01 

7.73E-02 

Trichloroethylene 

1.69E-02 

1.30E-02 

1.3DE+00 

1.90E-03 

1.30E-02 

1.46E-01 

Vinyl  Chloride 

1.95E-04 

NA 

O.OOEtOO 

1.07E-04 

HA 

O.OOEtOO 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  -  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  available. 


TABLE  P-55 


CHROMIC  HAZARD  INDEX  FOR  WORKERS  OK  SITE  3 
CURRENT  -  UPPER  BOUND 


Indicator 

Inhalation 

Ingestion 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(ng/kg/day) 

CDI: AIC 

CDI 

(mgAg/day) 

AIC 

(ng/kg/day) 

CDI: AIC 

Arsenic 

O.OOE+OO 

HA  (c) 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

Barium 

O.OOE+OO 

1.40E-G4 

O.OOE+OO 

1.01E-07 

5.10E-02 

1.99E-05 

Benzene 

O.OOE+OO 

HA 

O.OOE+OO 

1.51E-09 

HA 

O.OOE+OO 

Cadniua 

O.OOE+OO 

h'A 

O.OOE+OO 

2.60E-09 

2.90E-04 

8.98E-06 

Chromium 

O.OOE+OO 

HA 

O.OOE+OO 

3.72E-08 

5.00E-03 

7.43E-06 

4.4'  DDT 

O.OOE+OO 

HA 

0.0,'CJ00 

8.39E-10 

5.00E-04 

1.68E-06 

1,1  Dichloroethane 

1.51E-11 

1.38E-01 

1.09E-10 

3.69E-11 

1.20E-01 

3.08E-10 

1,1  Dichloroethylene 

1.44E-11 

HA 

O.OOE+OO 

6.21E-11 

9.00E-03 

6.90E-09 

Trans-) ,2  Dichloroethylene 

3.38E-11 

HA 

O.OOE+OO 

2.35E-11 

2.00E-02 

1.17E-09 

Lead 

0.00E+00 

HA 

O.OOE+OO 

7.62E-09 

HA 

O.OOE+OO 

Mercury 

O.OOE+OO 

5.10E-05 

O.OOE+OO 

3.29E-11 

2.00E-03 

1.64E-08 

Tetrachloroethylene 

3.15E-12 

NA 

O.OOE+OO 

5.03E-09 

1.00E-02 

5.03E-07 

1,1,1  Trichloroethane 

4.93E-10 

6.30E+00 

7.82E-11 

3.52E-10 

3.00E-01 

1.17E-09 

Trichloroethylene 

2.62E-10 

HA 

O.OOE+OO 

1.58E-09 

1.30E-02 

1.21E-07 

Vinyl  Chloride 

3.07E-12 

HA 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  available. 
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'ABIE  P-56 


CHRONIC  HAZARD  INDEX  FOR  WORKERS  ON  SITE  3 
CURRENT  -  BEST  ESTIMATE 


Indicator 

Inhalation 

Ingestion 

Chemical 

CDI  (a) 
(rngAg/day) 

AIC  (b) 
(rog/kg/day) 

CDI: AIC 

CDI 

(ragA-o/day) 

AIC 

(cg/kg/day) 

CDI: AIC 

Arsenic 

O.OOE+OO 

NA  (c) 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

Barium 

O.OOE+OO 

1.40E-04 

O.OOE+OO 

5.85E-08 

S.10E-02 

1.15E-06 

Benzene 

O.OOE+OO 

HA 

O.OOE+OO 

7.55E-10 

NA 

O.OOEfOC 

Cadaiira 

O.OOE+OO 

NA 

O.OOE+OO 

1.40E-09 

2.90E-04 

4.82E-06 

Chrccium 

O.OOE+OO 

NA 

O.OOE+OO 

2.67E-08 

5.00E-03 

5.34E-06 

4,4‘  DDT 

O.OOE+OO 

NA 

O.OOE+OO 

1.50E-10 

5.00E-04 

3.00E-07 

1,1  Dichloroethane 

8.32E-12 

1.38E-01 

6.03E-11 

2.26E-11 

1.20E-01 

1.89E-10 

1,1  Dichloroethylene 

6.93E-12 

NA 

O.OOE+OO 

3.27E-11 

9.00E-03 

3.63E-09 

Trans-1,2  Dichloroethylene 

2.23E-11 

NA 

O.OOE+OO 

1.68F.-11 

2.00E-02 

8.39E-10 

Lead 

O.OOE+OO 

HA 

O.OOE+OO 

2.44E-09 

NA 

O.OOE+OO 

Mercury 

O.OOE+OO 

5.10E-05 

O.OOE+CO 

1.64E-11 

2.00E-03 

8.22E-09 

Tetrachloroethylcne 

2.30E-12 

HA 

O.OOE+OO 

1.38E-10 

1.00E-02 

1.38E-08 

1,1,1  Tricbloroethane 

2.11E-10 

6.30E+00 

3.36E-11 

8.21E-11 

3.00E-01 

2.74E-10 

Trichloroethylene 

1.26E-10 

NA 

O.OOE+OO 

3.24E-10 

1.30E-02 

2.49E-08 

Vinyl  Chloride 

2.35E-12 

NA 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  NR  =  Data  not  available. 


TABLE  P-57 


CHROMIC  HAZARD  INDEX  FOR  ADULTS  HEAR  SITE  3 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(ng/kg/day) 

AIC  (b) 
(ngAg/day) 

CDI: AIC 

CDI 

(ng/kg/day) 

AIC 

(mgAu/day) 

CDI: AIC 

Arsenic 

7.27E-07 

HA  (c) 

O.OOE-tOO 

3.63E-07 

HA 

O.OOEtOO 

Barium 

1.09E-05 

S.10E-02 

2.14E-04 

6.36E-06 

5.10E-02 

1 .25E-04 

Benzene 

O.OOEtOO 

HA 

O.OOEtOO 

O.OOEtOO 

HA 

O.OOEtOO 

Cadaiua 

4.07E-07 

2.90E-04 

1.40E-03 

2.91E-07 

2.90E-04 

1.00E-03 

Chromium 

3.63E-06 

5.00E-03 

7.27E-04 

1.82E-06 

5.00E-03 

3.63E-0-1 

4,4’  DDT 

O.OOEtOO 

5.00E-04 

O.OOE-tOO 

O.OOE-tOO 

5.00E-04 

O.OOEtOO 

1,1  Dichloroe thane 

1.34E-06 

1.20E-01 

1.12E-0S 

7.41E-07 

1.20E-01 

&.18E-06 

1,1  Dichloroethylene 

1.27E-06 

9.00E-03 

1.41E-04 

6.11E-07 

9.00E-03 

6.79E-05 

Trans-1,2  Dichloroethylene 

2.98E-06 

2.00E-02 

1.49E-04 

1.97E-06 

2.00E-02 

9.83E-05 

Lead 

4.14E-06 

HA 

O.OOEtOO 

1.71E-06 

HA 

O.OOEtOO 

Mercury 

O.OOEtOO 

2.00E-03 

O.OOEtOO 

O.OOEtOO 

2.00E-03 

O.OOEtOO 

Tetrachloroethylcne 

3.63E-07 

1.00E-02 

3.63E-05 

2.65E-07 

1.00E-02 

2.65E-05 

1,1,1  Tricnloroe thane 

5.09E-05 

3.00E-01 

I.70E-04 

2.18E-05 

3.00E-01 

7.28E-05 

Trichloroethylene 

2.69E-05 

1.30E-02 

2.07E-03 

1.29E-05 

1.30E-02 

9.95E-04 

Vinyl  Cnloride 

2.18E-07 

HA 

O.OOEtOO 

1.67E-07 

HA 

O.cOEtOO 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  HA  =  Data  not  available. 
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TABLE  P-S8 


CHROMIC  HAZARD  INDEX  FOR  CHILDREN  NEAR  SITE  3 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(my/ky/day) 

AIC  (b) 
(wj/kg/day) 

CDI: AIC 

CDI 

(my/ky/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Arsenic 

3.32E-06 

HA  (c) 

O.OOEtOO 

1.91E-06 

NA 

O.OOE-tOO 

Barium 

5.72E-05 

5.10E-02 

1.12E-03 

3.34E-05 

5.10E-02 

6.55E-04 

Benzene 

O.OOEtOO 

HA 

O.OOEtOO 

O.OOE-tOO 

NA 

O.OOEtOO 

Ca&aiun 

2.14E-06 

2.90E-04 

7.37E-03 

1.53E-06 

2.90E-04 

5.26E-03 

Chromium 

1.91E-0S 

•  5.00E-03 

3.82E-03 

9.54E-06 

5.00E-03 

1.91E-03 

•1,4 1  DDT 

O.OOEtOO 

5.00E-04 

O.OOE-tOO 

O.OOE-tOO 

S.OOE-04 

O.OOEtOO 

1,1  Dichlcroethane 

7.06E-06 

1.20E-01 

S.8SE-05 

3.89E-0S 

1.20E-01 

3.24E-0S 

1,1  Dichloroethylene 

6.68E-0S 

9. C0E-03 

7.42E-04 

3.21E-06 

9.00E-03 

3.56E-04 

Trans-1,2  Dichloroethylene 

1.56E-0S 

2.00E-02 

7.82E-04 

1.03E-05 

2.00E-02 

5.16E-04 

Lead 

5.80E-05 

NA 

0 . OOE+OO 

2.39E-05 

NA 

O.OOEtOO 

Mercury 

O.OOEtOO 

2.00S-03 

O.OOE-tOO 

O.OOEtOO 

2.00E-03 

O.OOEtOO 

TeUacbloroethylene 

1.91E-06 

1.00E-02 

1.91E-04 

1.39E-06 

1.00E-02 

1.39E-04 

1,1,1  Trichloroethane 

2.67E-04 

3.00E-01 

8.90E-04 

1.15E-04 

3.00E-01 

3.82E-04 

Trichloroethylene 

1.41E-04 

1.30E-02 

1.09E-02 

6. /9E-0S 

1.30E-02 

S.23E-03 

Vinyl  Chloride 

1.14E-05 

NA 

O.OOE-tOO 

8.78E-07 

NA 

O.OOEtOO 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  available. 
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TABLE  P-59 


RISK  FROM  POTEKim  CARCINOGENS 
ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  3 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(ngAg/day) 

Potency  Factor 
(l/ng/kg/day) 

Route-Specific 

Risk 

CDI 

(mg/kg/day) 

Potency  Factor 
(1/ngAg/day) 

Route-Specific 

Risk 

Arsenic 

O.OOE+OO 

1 -50E+01 

O.OOE+OO 

O.OOE+OO 

1.50E+01 

O.OOE+OO 

Barium 

1.43E-02 

-  (b) 

O.OOEtOO 

9.04E-03 

- 

O.OOE+OO 

Benzene 

1.03E-03 

2.90E-02 

2.98E-05 

2.90E-04 

2.90E-02 

8.42E-05 

Caiisim 

1.48E-09 

NA 

O.OOE+OO 

1.21E-09 

HA  (c) 

O.OOE+OO 

Chromium 

1.01E-02 

HA 

O.OOE+OO 

4.36E-03 

HA 

O.OOE+OO 

4,4'  DDT 

1.85E-10 

3.40E-01 

6.27E-11 

8.18E-11 

3.40E-01 

2.78E-11 

1,1  Dichloroethane 

8.86F.-03 

- 

O.OOE+OO 

3.16E-03 

- 

O.OOE+OO 

1,1  Dichloroethylcne 

1.66E-03 

6.00E-01 

9.94E-04 

6.18E-04 

6.00E-01 

3.71E-04 

Trans-1,2  Cichloroethyicne 

1.29E-02 

- 

O.OOE+OO 

3.53E-03 

- 

O.OOE+OO 

Lead 

1.29E-04 

HA 

O.OOE+OO 

6.43E-05 

NA 

O.OOE+OO 

Mercury 

O.OOE+OO 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Tctrachloroethylene 

2.86E-02 

- 

O.OOE+OO 

1.16E-02 

- 

O.OOE+OO 

1,1,1  Trichloroethane 

8.86E-02 

- 

O.OOE+OO 

3.09E-02 

- 

O.OOE+OO 

Trichloroethylene 

2.26E-02 

1.10E-02 

2.48E-04 

2.54E-03 

1.10E-02 

2.79E-0S 

Vinyl  Chloride 

2.60E-O4 

2.30E+00 

5.98E-04 

1.42E-04 

2.30E+00 

3.27E-04 

a.  CDI  =  Chronic  Daily  Intake 

b.  Hot  applicable  to  Ibis  cccpcund. 

c.  NA  =  Data  not  available. 


TABLE  P-60 


RISK  FRGH  POTENTIAL  CARCINOGENS 
ONSITE  CHILD  RESIDENTS  AT  SITE  3 

future 


Indicator 

Upper  Bound 

Best  Estiirate 

Cnenical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(ng/kg/day) 

(1/ngA  g/day) 

Risk 

(cg/kg/day) 

(1/iag/kg/day) 

Risk 

Arsenic 

O.OOE+OO 

1 . 50E-*01 

O.OOE+OO 

O.OOE+OO 

1.50E+O1 

O.OOE+OO 

Barium 

1.0/E-02 

-  (b) 

O.OOE+OO 

6.78E-03 

- 

O.OOE+OO 

Benzene 

7.71E-0T 

2.90E-02 

2.24E-05 

2.18E-04 

2.90E-02 

6.31E-06 

Cadaiisa 

O.OOE+OO 

h'A  (c) 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

Chronica 

7.61E-03 

NA 

O.OOE+OO 

3.27E-03 

NA 

O.OOE+OO 

4,4'  DDT 

O.OOE+OO 

3.40E-01 

O.OOE+OO 

O.OOE+OO 

3.40E-01 

O.OOE+OO 

1,1  Dichloroethane 

6.64E-03 

- 

O.OOE+OO 

2.37E-03 

- 

O.OOE+OO 

1,1  Dichloroethylene 

1.24E-03 

6.00E-01 

7.46E-04 

4.64E-04 

6.00E-01 

2.78E-04 

Trans-1,2  Dichloroethylene 

9.64E-03 

- 

O.OOE+OO 

2.65E-03 

- 

O.OOE+OO 

Lead 

2.57E-04 

NA 

O.OOE+OO 

1.29E-04 

NA 

O.OOE+OO 

Kercury 

O.OOE+OO 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Tetrachloroethylene 

2.  HE- 02 

- 

O.OOE+OO 

8.71E-03 

- 

O.OOE+OO 

1,1,1  Trichloroethane 

6.64E-02 

- 

O.OOE+OO 

2.32E-02 

- 

O.OOE+OO 

Trichloroethylene 

1.69E-02 

1.10E-02 

1.86E-04 

1.90E-03 

1.10E-02 

2.09E-0S 

Vinyl  Chloride 

1.95E-04 

2.3OE+O0 

4.49E-04 

1.07E-04 

2.30E+00 

2.45E-04 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  this  ccrcpcund. 

c.  NA  =  Data  net  available. 
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TABLE  P-61 


RISK  FROM  PCTEHTIAL  CARClliOGEKS  FOR  WORKERS  OH  SITE  3 
CURREKT  -  UPPER  BOUKD 


Indicator 

Cherrical 

Inhalation 

Ingestion 

CDI  (a) 
(nq/kg/day) 

Potency  Factor 
(1/ng/kg/day) 

Route-Specific 

Risk 

CDI 

(mg/kg/day) 

Potency  Factor 
(1/ng/kg/day) 

Route-Specific 

Risk 

Arsenic 

O.GOE+OO 

5.00E+01 

O.OOE+OO 

O.OOE+OO 

l.SOE+Ol 

O.OOE+OO 

Barjua 

O.OOE+OO 

-  (b)' 

O.OOE+OO 

1.01E-07 

- 

O.OOE+OO 

Benzene 

O.OOE+OO 

2.90E-02 

O.OOE+OO 

1.51E-09 

2.90E-02 

4.38E-11 

Cadaiua 

O.OOE+OO 

6.10E+00 

O.OOE+CO 

2.60E-09 

HA  (c) 

O.OOE+OO 

Chronica 

O.OOE-tOO 

4.10E+01 

O.OOE+CO 

3.72E-08 

HA 

O.OOE+OO 

4,4'  DDT 

0.00E+00 

3.40E-01 

O.OOE+OO 

8.39E-10 

3.40E-01 

2.85E-10 

1,1  Dicnloroethane 

1.S1E-11 

- 

O.OOE+OO 

3.69E-11 

- 

O.OOE+OO 

1,1  Dichloroethylenc 

1.44E-11 

1.16E+00 

1.67E-11 

6.21E-11 

6.00E-01 

3.72E-11 

Trans-1,2  Dicbloroethylene 

3.38E-11 

- 

O.OOE+OO 

2.35E-11 

- 

O.OOE+OO 

Lead 

O.OOE+OO 

HA 

O.OOE+OO 

7.62E-09 

Kft 

O.OOE+OO 

Mercury 

O.OCE+OO 

- 

O.OOE+GO 

3.29E-11 

- 

O.OOE+OO 

Tetrachloroethylene 

3.15E-12 

- 

O.OOE+OO 

5.03E-09 

- 

O.OOE+OO 

1,1,1  Trichloroethane 

4.93E-10 

- 

O.OOE+OO 

3.52E-10 

- 

O.OOE+OO 

Trichloroethylene 

2.62E-10 

HA 

O.OOE+OO 

1.58E-09 

1.10E-02 

1.73E-11 

Vinyl  Chloride 

3.07E-12 

2.50E-02 

7.67E-14 

O.OOE+OO 

2.30E+00 

O.OOE+OO 

a.  COI  =  Chronic  Daily  Intake 

b.  Hot  applicable  to  this  compound. 

c.  HR  =  Data  not  available. 
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TABLE  P-62 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  HOSKERS  OH  SITE  3 
CURRENT  -  BEST  ESTIMATE 


Indicator 

Inhalation 

Ingestion 

Chemical 

CDI  (a) 
(ng/kg/day) 

Potency  Factor 
(l/irgA-j/day) 

Route-Specific 

Sisk 

CDI 

(cgAg/day) 

Potency  Factor  Route-Specific 
(l/ag/kg/day)  Risk 

Arsenic 

O.OOE-tCO 

S.OOE+Ol 

O.OOE+OO 

O.OOE+OO 

1.S0E+01 

O.OOE+OO 

Barium 

O.OOE+OO 

-  (b) 

O.OOE+OO 

5.85E-08 

- 

O.OOE+OO 

Benzene 

O.GOE+OO 

2.90E-02 

O.OOE+OO 

7.55F.-10 

2.90E-02 

2.1SE-U 

Cadmium 

O.OOE+OO 

6.10E+00 

0.00E+00 

1.40E-09 

HA  (c) 

O.OOE+OO 

Chromium 

O.OOE+OO 

4.10S+01 

O.OOE+OO 

2.67E-08 

HA 

O.OOE+OO 

•i,4*  DDT 

O.OOE+OO 

3.40E-01 

O.OOE+CO 

1.5CE-10 

3.4GE-01 

5.10E-11 

1,1  Dichloroe  thane 

8.32E-12 

- 

O.OOE+OO 

2.26E-U 

- 

0.C0E+00 

1,1  Dichloroethylene 

6.93E-12 

1.16E+00 

3.04E-12 

3.27E-11 

6.00E-01 

1.95E-11 

Trans-1,2  Dichloroethylene 

2.23E-11 

- 

O.OOE+OO 

1.63E-11 

- 

O.OOE+OO 

Lead 

O.OOE+OO 

HA 

O.OOE+OO 

2.44E-09 

NA 

O.OOE+OO 

Mercury 

O.OOE+OO 

- 

O.OOE+OO 

1.64E-11 

- 

O.OOE+OO 

Tetrachloroethylenc 

2.30E-12 

- 

O.OOE+OO 

1.38E-10 

- 

O.OOE+OO 

1,1,1  Trichloroethane 

2.11E-10 

O.OOE+OO 

8.21E-11 

- 

O.OOE+OO 

Trichloroethylene 

1.26E-10 

HA 

O.OOE+OO 

3.24E-10 

1.10E-02 

3.56E-12 

Vinyl  Chloride 

2.35E-12 

2.50E-02 

5.88E-14 

O.OOE+OO 

2.30E+OO 

O.OOE+CO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  this  compound. 

c.  HA  =  Data  not  available. 
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TABLE  P-63 


RISK  FROM  POTENTIAL  CARCIKOGEHS  FOR  ADULTS  NEAR  SITE  3 
CURRENT 


Indicator 

Upper  Eound 

Best  Estimate 

Chesical 

CDI  (a) 
(ag/kg/day) 

Potency  Factor 
(1/ug/kg/day) 

Route-Specific 

Risk 

CDI 

(qj/kg/day) 

Potency  Factor  Route-Specific 
(l/rag/kg/day)  Risk 

Arsenic 

7.27E-07 

1.50E4C1 

1.09E-05 

3.63E-07 

1.50-tOl 

3.45E-QS 

Bariia 

1.09E-C5 

-  (b) 

O.OOEtOO 

6.36E-G6 

- 

O.OOEtOO 

Benzene 

O.OOEtOO 

2.90E-02 

O.OOEtOO 

O.OOEtOO 

2.90E-02 

O.OOEtOO 

Cadsiua 

4.07E-07 

NA  <c) 

O.OOEtOO 

2.91E-07 

NA 

O.OOE+OO 

Chromite: 

3.63E-0S 

NA 

O.OOE-tOO 

1.82E-06 

NA 

O.OOEtOO 

4,4'  DDT 

O.OOEtOO 

3.40E-01 

O.OOEtOO 

O.OOEtOO 

3.40E-01 

O.OOEtOO 

1,1  Dichloroethane 

1.34E-06 

- 

O.OOE-tOO 

7.41E-07 

- 

O.OOEtOO 

1,1  Dichloreethylene 

1.27E-06 

6.00E-01 

7.63E-07 

6.11E-07 

6.00E-01 

3.67E-07 

Trans-1,2  Diehicroethylene 

2.S8E-06 

- 

O.OOEtOO 

1.97E-05 

- 

O.OOEtOO 

Lead 

4.14E-G6 

NA 

O.OOE+GO 

1.71E-0S 

K  n 

O.OOEtOO 

Mercury 

C.CC-tGO 

- 

O.OOEtOO 

O.OOEtOO 

- 

O.OOEtOO 

Tet  rachloroethylenc 

3.63E-07 

- 

O.OOEtOO 

2.65E-07 

- 

O.OOEtOO 

1,1,1  Trichloroetnane 

S.09E-05 

- 

O.OOEtOO 

2.18E-05 

- 

O.OOEtOO 

Trichloroethylene 

2.69E-C5 

1.10E-C2 

2.96E-07 

1.2SE-05 

1.10E-02 

1.42E-07 

Vinyl  Chloride 

2.18E-07 

2.3QE*00 

5.02E-07 

1.67E-07 

2.30E*0O 

3.85E-07 

.1.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  this  ccepcund. 

c.  NA  a  Data  not  available. 
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TABLE  P-64 


RISK  FROM  POTEHTIAI,  CARCINOGENS  FOR  CHILDSEil  HEAR  SITE  3 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(og/kg/day) 

(1/mg/kg/day) 

Risk 

(iwj/kg/day) 

(1/mgAg/day) 

Risk 

Arsenic 

3.82E-06 

1.50E+01 

5.72E-0S 

1.91E-06 

1.50E+01 

2.86E-05 

Barium 

5.72E-0S 

-  (b) 

0.00E+00 

3.34E-05 

- 

O.OOE+OO 

Benzene 

O.OOE+OO 

2.90E-02 

O.OOE+OO 

O.OOE+OO 

2.90E-02 

O.OOE+OO 

Cadmium 

2.14E-06 

HA  (c) 

0.00E+00 

1.53E-06 

HA 

O.OOE+OO 

Chromium 

1.91E-0S 

HA 

O.OOE+OO 

9.54E-06 

HA 

O.OOE+OO 

4,4'  DDT 

0.00E+00 

3.40E-01 

O.OOE+OO 

O.OOE+OO 

3.40E-01 

O.OOE+OO 

1,1  Dichloroethane 

7.06E-06 

- 

O.OOE+OO 

3.89E-06 

- 

O.OOE+OO 

1,1  Dichloroethylene 

6.68E-06 

6.00E-01 

4.01E-06 

3.21E-06 

6.00E-01 

1.93E-06 

Trans-1,2  Dichloroethylene. 

1.56E-05 

- 

O.OOE+OO 

1.03E-05 

- 

O.OOE+OO 

Lead 

5.80E-05 

HA 

O.OOE+OO 

2.39E-05 

HA 

O.OOE+OO 

Mercury 

0.00E+00 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Tetrachloroethylene 

1.91E-06 

- 

O.OOE+OO 

1.39E-06 

- 

O.OOE+OO 

1,1,1  Trichloroethane 

2.67E-04 

- 

O.OOE+OO 

1.15E-04 

- 

O.OOE+OO 

Trichloroethylene 

1.41E-04 

1.10E-02 

1.55E-06 

6.79E-05 

1.10E-02 

7.47E-07 

Vinyl  Chloride 

1.14E-06 

2.30E+00 

2.63E-06 

8.73E-07 

2.30E+00 

2.02E-06 

a.  CDI  -  Chronic  Daily  Intake 

b.  Not  applicable  to  this  compound. 

c.  HA  =  Data  not  available. 
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SECTION  P.4 

SITE  4  RISK  ASSESSMENT  TABLES 
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SECTION  P.4 

SITE  4  RISK  ASSESSMENT  TABLES 


This  section  contains  the  risk  assessment  worksheets  for  Site  4. 

P.4.1  Site  4  Indicator  Chemical  Selection 

Data  used  in  the  selection  of  indicator  chemicals  were  compiled  from  both 
the  Remedial  Investigation  performed  at  the  Base  by  ES  in  1988  and  the  1986 
Phase  II  Stage  2  study  (Dames  &  Moore,  1987).  These  data  are  summarized  in 
Table  P-65,  while  Tables  P-66  through  P-69  step  through  the  USEPA  selection 
process. 

P.4.2  Site  4  Estimation  of  Chemical  Intake  for  Each  Pathway 

Tables  P-70  through  P-78  summarize  the  upper  bound  and  best  estimate 
chronic  daily  intakes  from  each  potential  pathway  for  each  population  at  risk, 
as  calculated  from  the  maximum  and  average  indicator  chemical  concentrations, 
respectively. 

P.4.3  Site  4  Estimation  of  Total  Chemical  Intake  for  Each  Exposure  Route 

Chronic  daily  intakes  for  pathways  categorized  as  oral,  dermal  or 
inhalation  routes  were  summed  to  yield  total  chronic  daily  intake  via  a 
particular  route  for  a  target  population.  Tables  P-79  through  P-83  present 
the  total  chemical  intake  for  each  exposure  route. 

P.4.4  Site  4  Characterization  of  Risk  From  Noncarcinogens 

Tables  P-84  through  P-89  present  the  chronic  hazard  index  values  for 
each  target  population. 

P.4.5  Site  4  Characterization  of  Risk  From  Potential  Carcinogens 

Tables  P-90  through  P-95  present  the  risk  from  potential  carcinogens  for 
each  target  population. 


This  page  intentionally  left  blank. 
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TMVLE  P-65 


Source:  Engineering-Science,  Inz.  and  Banes  &  ttooce  (i 5BT) 


TOXICITY  DATA  FOR  COMPOUNDS  DETECTED  AT  SITE  4 


Source;  U.S  Envir omental  Protection  Xgenc7  (198Ga) 


CT  VALUES  fOR  NONCARCINOGEH  1C  COMPOUNDS  DETECTED  JiT  SITE  4 


a  A  6 
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CRS  -  Chesiical  Abstracts  Service 

CT  Value  -  Concentration  x  Toxicilj.  CT  values  equaling  zero  are  the  result  of  nondetected  compounds. 
Ho  toxicity  data  available. 


CT  VALUES  FOR  POTENTIALLY  CARCINOGENIC  COKPOUHDS  DETECTED  AT  SITE  <1 
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CAS  =  Chemical  Abstracts  Service 

CT  Value  =  Concentration  <  Toxicity.  CT  values  equaling  zero  are  the  result  of  nondetected  compounds. 
No  toxicity  data  available. 


INDICATOR  SCORES  AND  TENTATIVE  RANKING  EOR  COMPOUNDS  DETECTED  AT  SITE  4 
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TABLE  P-70 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  GROUND  HATER  AS  DRINKING  WATER 
FOR  ADULT  ONSITE  RESIDENTS  OR  WORKERS  AT  SITE  4 


Indicator  Chemical 

Fraction  Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed  Factor 

(L/day/ky) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

1.70E-01 

1.30E-01 

S.00E-Q1 

1.43E-02 

2.43E-03 

1.86E-03 

Benzene 

2.20E-02 

1.26E-02 

1.00EKK) 

2.86E-02 

6.29E-04 

3.60E-04 

Cadmium 

3.10E-03 

2.80E-03 

8.00E-02 

2.29E-03 

7.09E-06 

6.40E-06 

Chlorobenzene 

ND  (a) 

ND 

1.00E+00 

2.86E-02 

O.GOE+OO 

O.OOE+OO 

Chromium 

3.90E-03 

2.74E-03 

5.00E-01 

1.43E-02 

5.57E-05 

3.92E-05 

Trans-1,2  Dichloroethylene 

S.80E-03 

2.60E-03 

1.00F.+00 

2.86E-D2 

1.66E-04 

7.43E-05 

Ethyl  Benzene 

ND 

ND 

1.00E+00 

2.86E-02 

O.OOE+OO 

O.OOE+OO 

Lead 

ND 

ND 

4. ODE-01 

1.14S-02 

0.00E+00 

O.OOE+OO 

Toluene 

ND 

ND 

1.00E+00 

2.86E-02 

O.OOE+OO 

O.OOE+OO 

1,1,1  Trichloroethane 

ND 

ND 

1.00E+00 

2.8&E-02 

0.G0E+00 

O.OOE+OO 

Trichloroethylene 

ND 

HD 

1.00E+00 

2.86E-02 

O.OOE+OO 

O.OOE+OO 

Xylenes 

2.70E-03 

1.35E-03 

1.00E+00 

2.86E-02 

7.71E-05 

3.86E-05 

a.  1©  =  Not  Detected 
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TABLE  P-71 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  GROUND  HATER  AS  DRINKING  HATER 
FOR  ONSITE  CHILD  RESIDENTS  AT  SITE  4 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

1.70E-01 

1.30E-01 

5.00E-01 

1.07E-02 

1.82E-03 

1.39E-03 

Benzene 

2.20E-02 

1.26E-02 

1 . 00E+00 

2.14E-02 

4.71E-04 

2.70E-04 

CadTiium 

3.10E-03 

2.80E-03 

8.00E-02 

1.71E-03 

5.31E-L6 

4.80E-06 

Chlorobenzene 

ND  (a) 

ND 

1.00E+00 

2.14E-02 

O.OOE+OO 

O.OOE+OO 

Chromium 

3.90E-03 

2.74E-03 

5.00E-01 

1.07E-02 

4.18E-05 

2.94E-05 

Trans-1,2  Dlchloroethylene 

5.80E-03 

2.60E-03 

1.00E+00 

2.14E-02 

1.24E-04 

5.57E-05 

Ethyl  Benzene 

ND 

HD 

1.00E+00 

2.14E-02 

0.00E+00 

O.OOE+OO 

Lead 

ND 

ND 

4.00E-01 

8.57E-03 

O.OOE+OO 

O.OOE+OO 

Toluene 

ND 

ND 

1.00E+00 

2.14E-02 

0.00E+00 

O.OOE+OO 

1,1,1  Trichloroetbane 

ND 

ND 

1.00E+00 

2.14E-02 

O.OOE+OO 

O.OOE+OO 

Trichloroethylene 

ND 

ND 

1.00E+00 

2.14E-02 

O.OOE+OO 

O.OOE+OO 

Xylenes 

2.70E-03 

1.35E-03 

1.00E+00 

2.14E-02 

5.79E-05 

2.89E-05 

a,  ND  =  Not  Detected 
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TABLE  P-72 

FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SOIL  AT  DEPTH 
FOR  WORKERS  AT  SITE  4 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/kg) 

Absorbed 
Into  Body 

Factor 

(kg/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

8.56E+01 

5.20E+01 

5.00E-01 

8.39E-10 

7.18E-08 

4.36E-08 

Benzene 

6.20E+00 

2.09E+C0 

1, OOE+OO 

1.68E-09 

1.04E-08 

3.51E-09 

Cadmium 

1.1SE+01 

1.01E+01 

8.00E-02 

1.34E-10 

1.54E-09 

1.36E-09 

Chlorobenzene 

HD  (a) 

HD 

1.00E+00 

1.68E-09 

0. OOE+OO 

0. OOE+OO 

Chromium 

4.93E+01 

3.21E+01 

5.00E-01 

8.39E-10 

4.13E-08 

2.70E-08 

Trans-1,2  Dichlcroethylene 

HD 

ND 

1.00E+00 

1.68E-09 

0. 00E+00 

0. OOE+OO 

Ethyl  Benzene 

1.20E+01 

6.00E+00 

l.OOE-fOO 

1.68E-09 

2.01E-08 

1.01E-08 

Lead 

7.30F/fQ0 

4.09E+00 

1.50E-01 

2.52E-10 

1.84E-09 

1.03E-09 

Toluene 

2.50E+01 

2.72E+00 

1. OOE+OO 

1.68E-09 

4.19E-08 

4.57E-09 

1,1,1  Trichloroethane 

HD 

HD 

1 . OOE+OO 

1.68E-09 

0.  OOE+OO 

0. OOE+OO 

Trichloroethylene 

ND 

HD 

1. OOE+OO 

1.68E-09 

0.  OOE+OO 

0. OOE+OO 

Xylenes 

3.15E+02 

7.71E+01 

1. 00E+00 

1.6SE-09 

5.28E-07 

1.29E-07 

a.  ND  =  Not  Detected 
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TABLE  P-73 


CURRE1T  EXPOSURE  POINT  INTAKE  VIA  IHGESTIOH  OF  SURFACE  SOILS 
FOR  WORKERS  AT  SITE  4 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (rog/kg) 

Absorbed 
Into  Body 

Factor 

(kg/day/kg) 

(mg/kg/dny) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

9.17EMD1 

6.24E+01 

5.00E-01 

8.39E-10 

7.69E-08 

5.23F.-08 

Benzene 

HD  (a) 

HD 

1.00E+00 

1.68E-09 

0.00E+00 

O.OOE+OO 

Cadmium 

1.S7E+01 

7.70E+00 

8.00E-02 

1.34E-10 

2.11E-09 

1.03E-09 

Chlorobenzene 

HD 

HD 

1.00E+00 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Chromium 

4.97E+01 

2.99E+01 

5.00E-01 

8.39E-10 

4.17E-08 

2.51E-08 

Trans-1,2  Dichloroethylene 

HD 

HD 

1.00E+00 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Ethyl  Benzene 

HD 

HD 

1.00E+00 

1.68E-09 

0.00E+00 

O.OOE+OO 

Lead 

2.16E+01 

8.00E+00 

1.50E-01 

2.52E-10 

5.43E-09 

2.01E-09 

Toluene 

3.30E-01 

1.23E-01 

1.00E+00 

1.68E-09 

5.54E-10 

2.06E-10 

1,1,1  Trichloroe thane 

HD 

HD 

l.OOE-rOO 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Trichloroethylene 

HD 

HD 

1.00E+00 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Xylenes 

HD 

HD 

1.00E+00 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

a.  HD  =  Hot  Detected 
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CURRENT  EXPOSURE  POINT  INTAKE  VIA  VOLATILIZATION  OF  SURFACE  MATER 
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TABLE  P-75 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  HATER  DURING  RECREATION 

FOR  ADULTS  NEAR  SITE  4 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (rog/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum'  Representative 

Upper  Bound  Best  Estimate 

Barium 

ND  (a) 

ND 

5.00E-01 

1 . 82F.-05 

O.OOE+OO 

O.OOE+OO 

Benzene 

9.30E-01 

2.23E-01 

1.00E+00 

3.63E-05 

3.38E-05 

8.11E-06 

Cadmium 

ND 

ND 

8.00E-02 

2.91E-06 

0.00E+00 

O.OOE+OO 

Chlorobenzene 

2.20E-03 

1.89E-03 

1.00E+00 

3.63E-05 

8.00E-08 

6.89E-08 

Chromium 

ND 

ND 

5.00E-01 

1.82E-05 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

5.30E-03 

3.56E-03 

1.00E+00 

3.63E-05 

1.93E-07 

1.29E-07 

Ethyl  Benzene 

1.50E-01 

5.91E-02 

1.00E+00 

3.63E-05 

5.45E-06 

2.15E-06 

Lead 

ND 

ND 

4.00E-01 

1.45E-05 

O.OOE+OO 

O.OOE+OO 

Toluene 

2.30E-02 

9.77E-03 

1.00E+00 

3.63E-05 

8.36E-07 

3.55E-07 

1,1,1  Trichloroethane 

1.90E-02 

1.45E-02 

1.00E+00 

3.63E-05 

6.91E-07 

5.27E-07 

Trichloroethylene 

2.20E-02 

8.23E-03 

1.00E+00 

3.63E-05 

8.00E-07 

2.99F.-07 

Xylenes 

1.02E+00 

4.31E-01 

1.00E+00 

3.63E-05 

3.71E-05 

1.57E-05 

a.  HD 


Not  Detected 


TABLE  P-76 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  DERMAL  CONTACT  WITH  SURFACE  HATER  DURING  RECREATION 
FOR  ADULTS  NEAR  SITE  4 


Indicator  Chemical 

Permeability 

Exposed 

Hunan  Intake 

Chronic  Daily  Intake 

Indicator 

Concentration  (irg/L) 

Constant 

Skin  Area 

Factor 

(rrg/kg/day) 

Chemical 

(cm/hr) 

(cm2) 

(L/day/kg) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

HD  (a) 

ND 

NA 

1.82Et04 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

Benzene 

9.30E-01 

2.23E-01 

4.10E-01 

1.82Et04 

S.41E-03 

5.03E-03 

1.21E-03 

Cadmium 

HD 

ND 

HA 

1.82E+04 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

Chlorobenzene 

2.20E-03 

1.89E-03 

HA 

1.82£t04 

O.OOE-tOO 

O.OOEtOO 

O.OOEtOO 

Chromium 

ND 

ND 

NA 

1.82E+04 

O.OOE-tOO 

O.OOEtOO 

O.OOEtOO 

Trans-1,2  Dichloroethyiene 

5.30E-03 

3.S6E-03 

NA 

1 . 82E+04 

O.OOE-tOO 

O.OOEtOO 

O.OOEtOO 

Ethyl  Benzene 

1.50E-01 

5.91E-02 

1.00E-03 

1.82£t04 

1.32E-05 

1.98E-06 

7.80E-07 

Lead 

HD 

ND 

NA 

1.82Et04 

O.OOE-tOO 

O.OOEtOO 

O.OOEtOO 

Toluene 

2.30E-02 

9.77E-03 

9.00E-04 

1.82E+04 

1.19E-05 

2.73E-07 

1 . 16E-07 

1,1,1  Trichloroethane 

1.90E-02 

1.4SE-02 

NA 

1.82E-MM 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

Trichloroethylene 

2.20E-G2 

8.23E-03 

NA 

1.82E+04 

O.OOE-tOO 

O.OOEtOO 

O.OOEtOO 

Xylenes 

1.02E*00 

4.31E-01 

NA 

1.82E+04 

O.OOE-tOO 

O.OOE+OO 

O.OOEtOO 

a.  HD 


Not  Detected 


TABLE  P-77 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  HATER  DURING  RECREATION 

FOR  CHILDREN  NEAR  SITE  4 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

ND  (a) 

ND 

5.00E-01 

9.54E-05 

0.00E+00 

O.OOE+OO 

Ben2ene 

9.30E-01 

2.23E-01 

1.00E+00 

1.91E-04 

1 .77E-04 

4.26E-05 

Cadmium 

ND 

ND 

8.00E-02 

1.53E-05 

O.OOE+OO 

O.OOE+OO 

Chlorobenzene 

2.20E-03 

1.89E-03 

1.00E+00 

1.91E-04 

4.20E-07 

3.62E-07 

Chromium 

ND 

ND 

5.00E-01 

9.54E-05 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

5.30E-03 

3.56E-03 

1.00E+00 

1.91E-04 

1.01E-06 

6.79E-07 

Ethyl  Benzene 

J.50E-01 

5.91E-02 

1.00E+00 

1.91E-04 

2.86E-05 

1.13E-05 

Lead 

ND 

ND 

4.00E-01 

7.63E-05 

O.OOE+OO 

O.OOE+OO 

Toluene 

2.30E-02 

9.77E-03 

1.00E+00 

1.91E-04 

4.39E-06 

1.86E-06 

1,1,1  Trichloroethane 

1.90E-02 

1.45E-02 

1.00E+00 

1.91E-04 

3.63E-06 

2.77E-06 

Trichloroethylene 

2.20E-02 

8.23E-03 

l.OOE+OD 

1.91E-04 

4.20E-06 

1.57E-06 

Xylenes 

1.02E+00 

4.31E-01 

1.00F.+00 

1.91E-04 

1.95E-04 

8.23E-05 

a.  ND  =  Not  Detected 


P-113 


TABLE  P-78 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  DERMAL  CONTACT  WITH  SURFACE  HATER  DURING  RECREATION 
FOR  CHILDREN  HEAR  SITE  4 


Indicator 

Chemical 


Indicator  Chemical  Permeability 
Concentration  (mg/L)  Constant 

_ (oA/hr) 

Maximum  Representative 


Exposed  Human  Intake  Chronic  Daily  Intake 
Skin  Area  Factor  (mg/kg/day) 

(cm2)  (L/day/kg)  _ 

Upper  Bound  Best  Estimate 


Barium  ND  (a) 

Benzene  9.30E-01 

Cadmium  HD 

Chlorobenzene  2.20E-03 

Chromium  ND 

Trans -1,2  Dichloroethylene  5.30E-03 

Ethyl  Benzene  1.50E-01 

Lead  ND 

Toluene  2.3C 

1,1,1  TricLIoroethane  1 . 90F.-, 

Trichloroethylene  2.20E-0I 

Xylenes  1.02E+00 


HD 

NA 

9.40E+03 

2.23F.-01 

4.10E-01 

9.40E+03 

ND 

HA 

9.40E+03 

1.89E-03 

NA 

9.40E+03 

HD 

NA 

9.40E+03 

3.56E-03 

NA 

9.40E+03 

5.91E-02 

1.00E-03 

9.4QE+03 

ND 

NA 

9.40E+03 

9.77F.-03 

9.00E-04 

9.40E+03 

1.45E-02 

HA 

9.40E+O3 

8.23E-03 

NA 

9.40E+O3 

"''--01 

NA 

9.40E+03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.47E-02 

1.37E-02 

3.28F.-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.59E-05 

5.38E-06 

2.12E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.23E-05 

7.43E-07 

3.15E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0  OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

a.  HD 


No  Detected 


TABLE  P-79 


FUTURE  TOTAL  CHRONIC  INTAKE 
ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  4 


Ingestion  of 
Soil  at  Depth 
(mg/kg/day) 


Ingestion  of  Total  Chronic  Daily  Intakes 

Ground  Water  Ingestion  Route 

(mg/kg/day)  (mg/kg/day) 


Indicator 


Chemical 

Upper  Bound 

Best  Estimate 

Upper  Bound 

Best  Estimate 

Upper  Bound 

Best  Estimate 

Barium 

7.18E-08 

4.36E-08 

2.43E-03 

1.86E-03 

2.43E-03 

1.86E-03 

Benzene 

1.04E-08 

3.51E-09 

6.29E-04 

3.60E-04 

6.29E-04 

3.60E-04 

Cadmium 

1.84E-09 

1.36E-09 

7.09E-06 

6.40E-06 

7.09F.-06 

6.40E-06 

Chlorobenzene 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOE-tOO 

O.OOEtOO 

O.OOEtOO 

Chromiun 

4.13E-08 

2.70E-08 

5.57E-05 

3.92E-05 

5.58E-05 

3.92E-05 

Trans-1,2  Dichloroethylene 

O.OOE+OO 

0.00E+00 

1.66E-04 

7.43E-05 

1.6GE-04 

7.43E-05 

Ethyl  Benzene 

2.01E-08 

1.01E-08 

O.OOEtOO 

O.OOEtOO 

2.01E-08 

1.01E-08 

lead 

1.84E-09 

1.03E-09 

O.OOEtOO 

O.OOEtOO 

1.84E-09 

1.03E-09 

Toluene 

4.19E-08 

4.57E-09 

O.OOEtOO 

O.OOEtOO 

4.19E-08 

4.S7E-09 

1,1/1  Trichloroethane 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

Trichloroethylene 

O.OOEtOO 

O.OOETOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

O.OOEtOO 

Xylenes 

5.28E-07 

1.29E-07 

7.71E-05 

3.86E-05 

7.77E-05 

3.87E-05 

TABLE  P-80 


FUTURE  TOTAL  CHRONIC  INTAKE 
ONSITE  CHILD  RESIDENTS  AT  SITE  4 


Total  Chronic  Daily  Intakes 
Ingestion  Route 
(mg/kg/day) 


Indicator 

Chemical  Upper  Bound  Best  Estimate 


Barium 

Benzene 

Cadmium 

Chlorobenzene 

Chromium 

Trans-1,2  Dichloroethylene 

Ethyl  Benzene 

Lead 

Toluene 

1,1,1  Trichloroethane 

Trichloroethylene 

Xylenes 


1.82E-03 

1.39E-03 

4.71E-04 

2.70E-04 

5.31E-06 

4.80E-06 

0.00E+00 

O.OOE+OO 

4.18E-05 

2.94E-05 

1.24E-04 

5.57E-05 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.79E-05 

2.89E-05 
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TABLE  P-81 


TOTAL  CHRONIC  INTAKE  FOR  WORKERS  AT  SITE  4 
CURRENT 


Total  Chronic  Daily  Intakes 
Oral  Route 
(mg/kg/day) 


Total  Chronic  Daily  Intakes 
Inhalation  Route 
(rog/kg/day) 


Indicator 


Chemical 

Upper  Bound 

Best  Estimate 

Upper  Bound 

Best  Estimate 

Barium 

7.69E-08 

5.23E-08 

0.00F.+00 

O.OOE+OO 

Benzene 

0.00E+00 

O.OOE+OO 

4.79E-10 

1.15E-10 

Cadmium 

2.11E-09 

1.03E-09 

O.OOE+OO 

O.OOE+OO 

Chlorobenzene 

0.00E+00 

O.OOE+OO 

9.41E-13 

8.10E-13 

Chromium 

4.17E-03 

2.51E-08 

O.OOE+OO 

O.OOE+OO 

Trans -1,2  Dichloroethylene 

O.OOE+OO 

O.OOE+OO 

2.45E-12 

1.64E-12 

Ethyl  Benzene 

O.OOE+OO 

O.OOE+OO 

6.62E-11 

2-61E-11 

Lead 

5.43F.-09 

2.01E-09 

O.OOE+OO 

O.OOE+OO 

Toluene 

5.54E-10 

2.06E-10 

1.09E-11 

4.63E-12 

1,1,1  Trich'loroe  thane 

O.OOE+OO 

O.OOE+OO 

7.49E-12 

5.71E-12 

Trichloroethylene 

O.OOE+OO 

O.OOE+OO 

8.74E-12 

3.27E-12 

Xylenes 

O.OOE+OO 

O.OOE+OO 

4.50F.-10 

1.90E-10 
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TABLE  P-82 


TOTAL  CHRONIC  INTAKE  FOR  ADULTS  NEAR  SITE  4 
CURRENT 


Total  Chronic 

Total  Chronic 

Daily  Intake 

Daily  Intake 

Oral  Route 

Dermal  Route 

(rog/kg/day) 

(mg/kg/day) 

Indicator 

Chemical 

Upper  Bound  Best  Estimate 

Upper  Bound  Best  Estimate 

Barium 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Benzene 

3.38E-05 

8.11E-06 

5.03E-03 

1.21E-03 

Cadmium 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chlorobenzene 

8.00E-08 

6.89E-08 

O.OOE+OO 

O.OOE+OO 

Chromium 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

1.93E-07 

1.29E-07 

O.OOE+OO 

O.OOE+OO 

Ethyl  Benzene 

5.45E-06 

2.15E-06 

1.98E-06 

7.80E-07 

Lead 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Toluene 

8.36E-07 

3.55E-07 

2.73E-07 

1.16E-07 

1,1,1  Trichloroethane 

6.91E-07 

5.27E-07 

O.OOE+OO 

O.OOE+OO 

Trichloroethylene 

8.00E-07 

2.99E-07 

O.OOE+OO 

O.OOE+OO 

Xylenes 

3.71E-05 

1.57E-05 

O.OOE+OO 

O.OOE+OO 

! 
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TABLE  P-83 


TOTAL  CHRONIC  INTAKE  FOR  CHILDREN  NEAR  SITE  4 
CURRENT 


Total  Chronic 

Total  Chronic 

Daily  Intake 

Daily  Intake 

Oral  Route 

Dermal  Route 

(mg/kg/day) 

(mg/kg/day) 

Indicator 

Chemical 

Upper  Bound  Rest  Estimate 

Upper  Bound  Best  Estimate 

fcarium 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Benzene 

1.77E-04 

4.26E-05 

1.37E-02 

3.28E-03 

Cadmium 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chlorobenzene 

4.20E-07 

3.62E-07 

O.OOE+OO 

O.OOE+OO 

Chromium 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Trans-1,2  Dichlorcethylene 

1.01E-06 

6.79E-07 

O.OOE+OO 

O.OOE+OO 

Ethyl  Benzene 

2.86E-05 

1.13E-05 

5.38E-06 

2.12E-06 

Lead 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Toluene 

4.39E-06 

1.86E-06 

7.43E-07 

3.15E-07 

1,1,1  Trichloroethane 

3.63E-06 

2.77E-06 

O.OOE+OO 

O.OOE+OO 

Trichloroethylene 

4.20E-06 

1.57E-06 

O.OOE+OO 

O.OOE+OO 

Xylenes 

1.95E-04 

8.23E-05 

O.OOE+OO 

O.OOE+OO 
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TABLE  P- 


CHROWIC  UAZW 
OHSITE  ADULT  RESIDENTS  ( 

futuri 


Upper  Bound 

Indicator 

Chemical 

CDI  (a) 

AIC  (b) 

(mg/kg/day) 

(mg/kg/day) 

Barium 

2.43E-03 

5.10E-02 

Benzene 

6.29E-OI 

HA 

Cadmium 

7.09E-06 

2.90E-04 

Chlorobenzene 

O.OOEtOO 

2.70E-02 

Chromium 

5.58E-05 

5.00E-03 

Trans-1,2  Dichloroethylene 

1.66E-04 

2.00E-02 

Ethyl  Benzene 

2.01E-08 

1.00E-01 

Lead 

1.84E-09 

HA 

Toluene 

4.19E-08 

3.00E-01 

1,1/1  Trichloroe thane 

O.OOEtOO 

9.00E-02 

Trichloroethylene 

O.OOEtOO 

HA 

Xylenes 

7.77E-05 

1.00E-02 
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INDEX 

WORKERS  AT  SITE  4 


Best  Estimate 


CDI:AIC  CD1  AIC  CDI:AIC 

(ragAg/day)  (mg/kg/day) 


4.76K-02 

1.86E-03 

O.OOE-tOO 

3.60E-04 

2.44E-02 

6.40E-06 

Q.OOE+OO 

O.OOE-tOO 

1.12E-02 

3.92E-05 

8.29E-03 

7.43E-05 

2.01E-07 

1.01E-08 

O.OOE-tOO 

1.03E-09 

1.40E-07 

4.57E-09 

O.OOE-tOO 

O.OOE+OO 

O.OOEtOO 

O.OOEtOO 

7.77E-03 

3.87E-05 

5.10E-02 

3.64E-02 

HA 

O.OOEtOO 

2.90E-04 

2.21E-02 

2.70E-02 

O.OOEtOO 

5.00E-03 

7.84E-03 

2.00E-02 

3.71E-03 

1.00E-01 

1.01E-07 

HA 

O.OOEtOO 

3.00E-01 

1.52E-08 

9.00E-02 

O.OOEtOO 

HA 

O.OOEtOO 

1.00E-02 

3.87E-03 
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TABLE  P-85 


CHROMIC  HAZARD  INDEX 
ONSITE  CHILD  RESIDENTS  AT  SITE  <1 
FUTURE 


Indicator 

Upj'er  Bound 

Best  Estimate 

Chendcal 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Barium 

1.82E-03 

S.10E-02 

3.57E-02 

1.39E-03 

5.10E-02 

2.73E-02 

Benzene 

•  4.71E-04 

HA  (c) 

O.OOEtOO 

2.70E-04 

1IA 

O.OOE+OO 

Cadmium 

5.31E-08 

2.90E-04 

1.83E-02 

4.80E-06 

2.90E-04 

1.66E-02 

Chlorobenzene 

O.OOE+OO 

2.70E-02 

O.OOE+OO 

O.OOE+OO 

2.70E-02 

O.OOE+OO 

Chromium 

4.18E-05 

S.00E-G3 

8.36E-03 

2.94E-05 

5.00E-03 

5.88E-03 

Trans-1,2  Dichloroothylene 

1.24E-04 

2.00E-02 

6.21E-03 

5.57E-05 

2.00E-02 

2.79E-03 

Ethyl  Benzene 

O.OOE+CO 

1.00E-01 

O.OOETOO 

O.OOE+OO 

1.00E-01 

O.OOE+OO 

Lead 

O.OOE+OO 

KA 

O.OOE+OO 

0.00E+00 

NA 

O.OOE+OO 

Toluene 

O.OOE+OO 

3.00E-01 

O.OOE+OO 

O.OOE+OO 

3.00E-01 

O.OOE+OO 

1,1,1  Trichloroethanc 

O.OOE+OO 

9.00E-02 

O.OOE+OO 

O.OOE+OO 

9.00E-02 

O.OOE+OO 

Trichloroethylene 

O.OOE+OO 

HA 

0.G0E+00 

O.OOE+OO 

HA 

O.OOE+OO 

Xylenes 

S.79E-05 

1.00E-02 

5.79E-03 

2.89E-05 

1.00E-02 

2.89E-03 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  HA  =  Data  not  available. 
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TABLE  P-86 


CHROMIC  HAZARD  INDEX  FOR  WORKERS  ON  SITE  4 
CURRENT  -  UPPER  BOUND 


Indicator 

Inhalation-Adult 

Oral-Adult 

Chemical 

CDI  (a) 
(mgAg/day) 

AIC  (b) 
(rag/kg/day) 

CDI: AIC 

CDI 

(trg/kg/day) 

AIC 

(ng/k9/day) 

CDI: AIC 

Barium 

O.OOEtOO 

1.40E-04 

O.OOE+OO 

7.69E-08 

5.10E-02 

1.51E-06 

Benzene 

4.79E-10 

NA  (c) 

O.OOEtOO 

O.OOEtOO 

NA 

O.OOEtOO 

Cadmium 

O.OOEtOO 

NA 

O.OOEtOO 

2.11E-09 

2.90E-04 

7.26E-06 

Chlorobenzene 

9.41E-13 

5.70E-03 

1.65E-10 

O.OOEtOO 

2.70E-02 

O.OOEtOO 

Chromium 

O.OOEtOO 

HA 

O.OOEtOO 

4.17E-08 

5.00E-03 

8.34E-06 

Trans-1,2  Dichloroethylene 

2.45E-12 

HA 

O.OOE-tOO 

O.OOEtOO 

2.00E-02 

O.OOEtOO 

Ethyl  Benzene 

6.62E-11 

NA 

O.OOE-tOO 

O.OOEtOO 

1.00E-01 

O.OOEtOO 

Lead 

0.00E*00 

HA 

O.OOEtOO 

5.43E-09 

HA 

O.OOEtOO 

Toluene 

1.09E-11 

1.50E+00 

7.27E-12 

5.54E-10 

3.00E-01 

1.8BE-09 

1.1,1  Trichloroethane 

7.49E-12 

6.30EtC0 

3.19E-12 

O.OOEtOO 

9.00E-02 

O.OOEtOO 

Trichloroethylene 

8.74E-12 

NA 

O.OOEtOO 

O.OOEtOO 

NA 

O.OOEtOO 

Xylenes 

4.50E-10 

4.00E-01 

1.13E-09 

O.OOEtOO 

1.00E-02 

O.OOEtOO 

a.  CD1  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  HA  -  Data  not  available. 
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TABLE  P-87 


CHRONIC  HAZARD  INDEX  FOR  WORKERS  ON  SITE  4 
CURRENT  -  BEST  ESTIMATE 


I nhalat ion-Adul t 

Oral-Adult 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Barium 

O.OOE+OO 

1.40E-04 

O.OOE*OQ 

5.23E-C8 

5.10E-02 

1.03E-06 

Benzene 

O.OOE+OO 

NA  (c) 

0.00£*00 

O.OOE+OO 

NA 

O.OOE+OO 

Cadmium 

1.15E-10 

NA 

O.OOE+OO 

1.03E-09 

2.90E-04 

3.56E-06 

Chlorobenzene 

O.OOE+OO 

5.70E-03 

O.OOE*CO 

O.OOE+OC 

2.70E-02 

O.OOE+OO 

Chromiim 

8.10E-13 

HA 

O.OOE+OO 

2.51E-08 

S.00E-03 

5.02E-06 

Trans-1,2  Dichloroethylene 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

2.00E-02 

O.OOE+OO 

Ethyl  Benzene 

1.64E-I2 

NA 

O.OOE+OO 

O.OOE+OO 

1.00E-01 

O.OOE+OO 

Lead 

2.61E-U 

HA 

O.OOE+OO 

2.01E-09 

NA 

O.OOE+OO 

Toluene 

O.OOE-tOO 

1. 50E*00 

O.OOE+OO 

2.06E-10 

3.00E-01 

6.85E-10 

1,1,1  Trichloroethane 

4.63E-12 

6.30E*00 

7.35E-13 

O.OOE+OO 

9.0CE-02 

O.OOE+OO 

Trichloroethylene 

S.71E-12 

HA 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

Xylenes 

3.27E-12 

4.0GE-01 

8.17E-12 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

a.  CDI  -  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  available. 
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TABLE  P-88 


CHROMIC  HAZARD  IHDEX  TOR  ADULTS  NEAR  SITE  4 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(rog/kg/day) 

AIC  (b) 
(rog/kg/day) 

CDI: AIC 

CDI 

(rog/kg/day) 

AIC 

(irg/kg/day) 

CDI: AIC 

Bariun 

O.OOE+OO 

5.10E-02 

O.OOE-tOO 

O.OOE+OO 

5.10E-02 

O.OOE-tOO 

Benzene 

3.38E-05 

HA  (c) 

O.OOE-tOO 

8.11E-06 

HA 

O.OOE+OO 

Cadmium 

O.OOE+OO 

2.90E-04 

O.OOE-tOO 

O.OOEtCO 

2.90E-04 

O.OOEtOO 

Chlorobenzene 

8.00E-08 

2.70E-02 

2.96E-06 

6.89E-08 

2.70E-02 

2.55E-06 

Chromium 

■  0.00E+00 

5.00E-03 

O.OOE+OC 

O.OOE-tOO 

5.00E-03 

O.OOEtOO 

Trans-1,2  Dichloroethylene 

1.93E-07 

2.00S-02 

9.63E-06 

1.29E-07 

2.00E-02 

6.47E-06 

Ethyl  Benzene 

5.45E-06 

1.00E-01 

5.4SE-0S 

2.15E-06 

1.00E-01 

2.15E-0S 

Lead 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOEtOO 

HA 

O.OOE+OO 

Toluene 

8.36E-07 

3.00E-01 

2.79E-06 

3.55E-07 

3.00E-01 

1.18E-06 

1,1/1  Trichloroethane 

6.91E-07 

9.00E-02 

7.67E-06 

5.27E-07 

9.00E-02 

5.86E-06 

Trichloroethylene 

8.00E-07 

1IA 

O.OOE+OO 

2.99E-07 

HA 

O.OOEtOO 

Xylenes 

3.71E-05 

1.00E-02 

3.71E-03 

1.57E-OS 

1.00E-02 

1.S7E-03 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  HA  =  Data  not  available. 
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TABLE  P-89 


CHRONIC  HAZARD  INDEX  FOR  CHILDREN  NEAR  SITE  4 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(rrg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Barium 

O.OOEtOO 

5.10E-02 

O.OOE-tOO 

O.OOEtOO 

5.10E-02 

O.OOEtOO 

Benzene 

1.77E-04 

NA  (c) 

O.OOE-tOO 

4.26E-05 

NA 

O.OOEtOO 

Cadmium 

O.OOE-tOO 

2.90E-04 

O.OOEtOO 

O.OOEtOO 

2.90E-04 

O.OOEtOO 

Chlorobenzene 

4.20E-07 

2.70S-02 

1.55E-05 

3.62E-07 

2.70E-02 

1.34E-05 

Chromium 

O.OOEtOO 

S.00E-03 

O.OOE-tOO 

O.OOEtOO 

5.00E-03 

O.OOEtOO 

Trans-1,2  Dichloroethylene 

1.01E-06 

2.00E-02 

5.06E-05 

6.79E-07 

2.00E-02 

3.40E-05 

Ethyl  Benzene 

2.86E-05 

1.00E-01 

2.86E-04 

1.13E-05 

1.00E-01 

1.13E-04 

Lead 

O.OOE-tOO 

NA 

O.OOE-tOO 

O.OOEtOO 

HA 

O.OOEtOO 

Toluene 

4.39E-06 

3.00E-01 

1.46E-05 

1.86E-06 

3.00E-01 

6.21E-06 

1,1,1  Trichloroe thane 

3.63E-06 

9.00E-02 

4.03E-05 

2.77E-06 

9.00E-02 

3.O7E-0S 

Trichloroethylene 

4.20E-06 

NA 

O.OOE-tOO 

1.57E-06 

HA 

O.OOEtOO 

Xylenes 

1.95E-04 

1.00E-02 

1.95E-02 

8.23E-05 

1.00E-02 

8.23E-03 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  NA  =  Data  not  available. 
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TABLE  P-90 


RISK  FROM  POTENTIAL  CARCINOGENS 
ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  4 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
([■■lAc/day) 

Potency  Factor 
(1/intj/kg/day) 

Route-Specific 

Risk 

CDI  (a) 

(ng/kg/day) 

Potency  Factor 
(1/rogAg/day) 

Route-Specific 

Risk 

Barium 

2.43E-03 

-  (b) 

O.OOEtOO 

1.86E-03 

- 

O.OOEtOO 

Benzene 

6.29E-04 

2.90E-02 

1.82E-05 

3.60E-04 

2.90E-02 

1.04E-05 

Cadmium 

7.09E-06 

HA  (c) 

O.OOE+OO 

6.40E-06 

HA 

O.OOEtOO 

Chlorobenzene 

O.OOEtOO 

- 

O.OOE-tOO 

O.OOEtOO 

- 

O.OOEtOO 

Chrcmiuo 

5.58E-0S 

HA 

O.OOE-tOO 

3.92E-05 

HA 

O.OOEtOO 

Trans-1,2  Dichloroethyler.e 

1.66E-04 

- 

O.OOEtOO 

7.43E-05 

O.OOEtOO 

Ethyl  Benzene 

2.01E-08 

- 

O.OOE-tOO 

1.01E-08 

- 

O.OOEtOO 

Lead 

1.84E-09 

HA 

O.OOE-tOO 

1.03E-09 

HA 

O.OOEtOO 

Toluene 

4.19E-08 

- 

O.OOE-tOO 

4.57E-09 

- 

O.OOEtOO 

1,1/1  Trichloroethane 

O.OOE+OO 

- 

O.OOE-tOO 

O.OOEtOO 

- 

O.OOEtOO 

Trichloroethylene 

O.OOEtOO 

1.10E-02 

O.OOEtOO 

O.OOEtOO 

1.10E-02 

O.OOEtOO 

Xylenes 

7.77E-05 

" 

O.OOEtOO 

3.87E-05 

* 

O.OOEtOO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  this  compound. 

c.  NA  =  Data  not  available. 
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TABLE  P-91 


RISK  FROM  POTENTIAL  CARCINOGENS 
ONSITE  CHILD  RESIDENTS  AT  SITE  4 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(rog/kg/day 

(1/mg/kg/day) 

Risk 

(rog/kg/day) 

(1/mg/kg/day) 

Risk 

Barium 

1.82E-03 

-  (b) 

0.O0E'  1 

1.39E-03 

- 

O.OOEtOO 

Benzene 

4.71E-04 

2.90E-OS 

.  05 

2.70E-04 

2.90E-02 

7.83E-06 

Cadmium 

5.31E-06 

HA  (c) 

O.OOE-tOO 

4.80E-06 

NA 

O.OOEtOO 

Chlorobenzene 

O.OOEtOO 

- 

O.OOE-tOO 

O.OOEtOO 

- 

O.OOEtOO 

Chrcmiam 

4.18E-05 

11A 

O.OOE-tOO 

2.94E-05 

HA 

O.OOEtOO 

Trans-1,2  Dichloroethylene 

1.24E-04 

- 

O.OOE-tOO 

5.57E-05 

- 

O.OOEtOO 

Ethyl  Benzene 

O.OOEtOO 

- 

O.OOE-tOO 

O.OOEtOO 

- 

O.OOEtOO 

Lead 

O.OOE-tOO 

NA 

O.OOE-tOO 

O.OOEtOO 

HA 

O.OOEtOO 

Toluene 

O.OOEtOO 

- 

O.OOE-tOO 

O.OOEtOO 

- 

O.OOEtOO 

1,1,1  Trichloroethane 

O.OOEtOO 

- 

O.OOE-tOO 

O.OOEtOO 

- 

O.OOEtOO 

Trichloroethylene 

O.OOEtOO 

1.10E-02 

O.OOEtOO 

O.OOEtOO 

1.10E-02 

O.OOEtOO 

Xylenes 

S.79F.-0S 

O.OOEtOO 

2.89E-05 

* 

O.OOEtOO 

a.  CDI  i  Chronic  Daily  Intake 

b.  Not  applicable  to  this  compound . 

c.  NA  =  Data  not  available. 
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TABLE  P-92 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  WORKERS  ON  SITE  4 
UPPER  BOUND 


Indicator 

Inhalation-Adult 

Oral-Adult 

Chemical 

CDI  (a) 
(mg/kg/day) 

Potency  Factor  Route-Specific 
(1/ng/kg/day)  Risk 

CDI 

(mg/kg/day) 

Potency  Factor 
(1/rog/kg/day) 

Route-Specific 

Risk 

Barium 

O.OOE+OO 

-  (b) 

0.00E+00 

7.69E-08 

- 

O.OOE-tOO 

Benzene 

4.79E-10 

2.90E-02 

1.39E-11 

O.OOE+OO 

2.90E-02 

O.OOEtOO 

Cadmium 

0.00E+00 

6.10E+Q0 

0.00E+00 

2.11E-09 

NA  (c) 

O.OOEtOO 

Chlorobenzene 

9.41E-13 

- 

O.OOE-tOO 

O.OOE-tOO 

- 

O.OOEtOO 

Chromium 

0.00E+00 

4.10E+01 

O.OOE-iOO 

4.17E-08 

HA 

O.OOEtOO 

Trans-1,2  Dichloroethylene 

2.45E-12 

- 

O.OOE+OO 

O.OOEtOO 

- 

O.OOEtOO 

Ethyl  Benzene 

6.62E-11 

- 

O.OOE+OO 

O.OOE-tOO 

- 

O.OOEtOO 

Lead 

0.00E+00 

NA 

O.OOE+OO 

5.43E-09 

NA 

O.OOEtOO 

Toluene 

1.09E-11 

- 

O.OOEtOO 

5.54E-10 

- 

O.OOEtOO 

1,1,1  Trichloroethane 

7.49E-12 

- 

O.OOE+OO 

O.OOE-tOO 

- 

O.OOEtOO 

Trichloroethylene 

S.74E-12 

1.30E-02 

1.14E-13 

O.OOE-tOO 

1.10E-02 

O.OOEtOO 

Xylenes 

4.50E-10 

“ 

O.OOE+OO 

O.OOE+OO 

* 

O.OOEtOO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  this  compound. 

c.  NA  =  Data  not  available. 
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TABLE  P-93 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  WORKERS  ON  SITE  4 
BEST  ESTIMATE 


Indicator 

Inhalation-Adult 

Oral-Adult 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI  (a) 

Potency  Factor 

Route-Specific 

(iwj/kg/day) 

(1/rog/kg/day) 

Risk 

(trg/kg/day) 

(1/rag/kg/day) 

Risk 

Barium 

O.OOE+OO 

-  (b) 

0.00E+C.) 

5.23E-08 

- 

O.OOE+OO 

Benzene 

1.1SE-10 

2.90E-02 

3.33E-12 

O.OOE+OO 

2.90E-02 

O.OOE+OO 

Cadmium 

O.OOE+OO 

6.10E+00 

O.OOE+OO 

1.03E-09 

NA  (c) 

O.OOE+OO 

Chlorobenzene 

8.10E-13 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Chrcmium 

O.OOE+OO 

4.10F.+01 

0.00E+00 

2.51E-08 

NA 

O.OOE+OO 

Trans-1,2  Dichloroethylene 

1.64E-12 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Ethyl  Benzene 

2.61E-11 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Lead 

O.OOE+OO 

NA 

O.OOE+OO 

2.01E-09 

NA 

O.OOE+OO 

Toluene 

4.63E-12 

- 

O.OOE+OO 

2.06E-10 

- 

O.OOE+OO 

1,1,1  Trichloroetfcane 

S.71E-12 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Trichloroethylene 

3.27E-12 

1.30E-02 

4.25E-14 

O.OOE+OO 

1.10E-02 

O.OOE+OO 

Xylenes 

1. 901-10 

" 

O.OOE+OO 

O.OOE+OC 

" 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  this  corepound. 

c.  NA  =  Data  not  available. 


TABLE  P'94 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  ADULTS  NEAR  SITE  4 
CURRENT 


Upper  Bound 

best  Estimate 

Indicator 

Chemical 

CDI  (a)  Potency  Factor 

Route-Specific 

CDI 

Potency  Factor  Route-Specific 

(mg/kg/day )  (1/mg/kg/day) 

Risk 

(mg/kg/day) 

(1/mg/kg/day)  Risk 

Barium 

O.OOE+OO 

-  (b) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Benzene 

3.38E-0S 

2.90E-02 

9.80E-07 

8.11E-06 

2.90E-02 

2.35E-07 

Cadraiun 

O.OOE+OO 

HA  (c) 

O.OOE-tOO 

O.OOE+OO 

NA 

O.OOE+OO 

Chlorobenzene 

8.00E-08 

- 

O.OOF.tOO 

6.89E-08 

- 

O.OOE+OO 

Chromium 

O.OOE+OO 

NA 

O.OOE-tOO 

O.OOE+OO 

HA 

O.OOE+OO 

Trans- 1,2  Dichloroethylene 

1.93E-0/ 

- 

O.OOE+OO 

1.29E-07 

- 

O.OOE+OO 

fthyl  Benzene 

5.45E-06 

- 

0.00E+00 

2.15E-06 

- 

O.OOE+OO 

Lead 

O.OOE+OO 

NA 

0.00E+00 

O.OOE+OO 

HA 

O.OOE+OO 

Toluene 

8.36E-07 

- 

O.OOE+OO 

3.55E-07 

- 

O.OOE+OO 

1/1,1  Trichloroethane 

6.91E-07 

- 

O.OOE+OO 

5.27E-07 

- 

O.OOE+OO 

Trichlo-oethylene 

8.00E-07 

1.10S-02 

8.80E-09 

2.99E-07 

1.10F-02 

3.29E-09 

Xylenes 

3.71E-05 

O.OOE+OO 

1.57E-05 

* 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Hot  applicable  to  this  compound. 

c.  NA  =  Data  not  available. 
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TABLE  P-95 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  CHILDREN  NEAR  SITE  4 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(mg/kg/day) 

(I/mg/kg/day) 

Risk 

(t»g/kg/day) 

(1/mg/kg/d.ay) 

Risk 

Barium 

O.OOE+OO 

-  (b) 

O.OOE-tOO 

O.OOE+OO 

- 

O.OOE+OO 

Benzene 

1.77E-04 

2.90E-02 

5.15E-06 

4.26E-05 

2.90E-02 

1.24E-06 

Cadmium 

O.OOE+OO 

NA  (c) 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

Chlorobenzene 

4.20E-07 

- 

O.OOE+OO 

3.62E-07 

- 

O.OOE+OO 

Chromium 

O.OOE-tOO 

NA 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

Trar.s-1,2  Dichloroethylene 

1.01E-06 

- 

O.OOE+OO 

6.79E-07 

- 

O.OOE+OO 

Ethyl  Eenzene 

2.86E-05 

- 

O.OOE+OO 

1.13E-05 

- 

O.OOE+OO 

Lead 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

Toluene 

4.39E-06 

- 

O.OOE+OO 

1.86E-06 

- 

O.OOE+OO 

1,1,1  Trichloroethane 

3.63E-06 

- 

O.OOE+OO 

2.77E-06 

- 

O.OOE+OO 

Trichloroethylene 

4.20E-05 

1.10E-02 

4.62E-08 

1.57E-06 

1.10E-02 

1.73E-08 

Xylenes 

1.95E-04 

“ 

O.OOE+OO 

8.23E-05 

“ 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  this  compound. 

c.  NA  =  Data  not  available. 
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SECTION  P.5 

SITE  8  RISK  ASSESSMENT  TABLES 
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SECTION  P.5 

SITE  8  RISK  ASSESSMENT  TABLES 


This  section  contains  the  risk  assessment  worksheets  for  Site  8. 

P.5.1  Site  8  Indicator  Chemical  Selection 

Data  used  in  the  selection  of  indicator  chemicals  were  compiled  from  both 
the  Remedial  Investigation  performed  at  the  Base  by  ES  in  1988  and  the  1986 
study  (Dames  &  Moore,  1987).  These  data  are  summarized  in  Table  P-96, 
while  Tables  P-97  through  P-100  step  through  the  USEPA  selection  process. 

P.5.2  Site  8  Estimation  of  Chemical  Intake  for  Each  Pathway 

Tables  P-101  through  P-108  summarize  the  upper  bound  and  best 
estimate  chronic  daily  intakes  from  each  potential  pathway  for  each 
population  at  risk,  as  calculated  from  the  maximum  and  average  chemical 
concentrations,  respectively. 

P.5.3  Site  8  Estimation  of  Total  Chemical  Intake  for  Each  Exposure  Route 

Chronic  daily  intakes  for  pathways  categorized  as  oral,  dermal  or 
inhalation  routes  are  summed  to  yield  total  chronic  daily  intake  via  a 
particular  route  for  a  target  population.  Tables  P-109  through  P-113  present 
the  total  chemical  intake  for  each  exposure  route. 

P.5.4  Site  8  Characterization  of  Risk  from  Noncarcinogens 

Tables  P-114  through  P-118  present  the  chi ,  'c  hazard  values  for  each 
target  population. 

P.5.5  Site  8  Characterization  of  Risk  From  Potential  Carcinogens 

Tables  P-119  through  P-123  present  the  risk  from  potential  carcinogens 
for  each  target  population. 
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CAS  -  Cheolcal  Abstracts  Service 
KO  =  Kot  Detected 


TABLE  P-97 


TOXICITY  DATA  FOR  COMPOUNDS  DETECTED  AT  SITE  8 


Paracc  ter 

CAS  (a) 
Nurtbcr 

Toxicologic 

Class 

Severity  Rating  (RVe)  (b) 

Carcinogen  Assessment 

Group  (CAG)  (c) 

Toxicity  Constants  (d) 

Noncarcinogens  Potential  Carcinogens 

Oral 

Route 

Inhalation 

Route 

Oral 

Route 

Inhalation 

Route 

III 
—  « 

Soil 
<rf)  (t) 
(kg/tg) 

Water 

(vT> 

Soil 

(ST) 

(kg/tg> 

Bariin 

7440-39-3 

NC  (g) 

10 

10 

D 

D 

4.08E*00 

2.04E-04 

-  (h> 

- 

Cadniuc 

7740-43-9 

hC,,  PC  (i) 

10 

8 

- 

bl 

4.45E*00 

2.23E-04 

- 

- 

Chrcoivrs 

7440-47-3 

NC,  PC 

8 

- 

A 

»  (j) 

NA 

- 

- 

4,4'  DOD 

72-S4-8 

NC,  PC 

- 

B2 

B2 

NA 

NA 

3.71E-02 

1.86E-06 

4/4’  DOE 

72-55-9 

NC,,  PC 

- 

B2 

B2 

NA 

NA 

1.13E-01 

5.64E-0C 

4,4'  DDT 

S0-29-3 

NC,  PC 

- 

B2 

B2 

NA 

NA 

1.59E-01 

7.97E-06 

Delta  BHC 

519-86-8 

NC 

- 

D 

D 

NA 

NA 

- 

- 

Dicldrio 

60-57-1 

NX,  PC 

- 

B2 

B2 

NA 

NA 

3.66E+CO 

1.83E-S1 

Endosulfaa  I 

115-29-7 

NC 

- 

D 

D 

NA 

NA 

• 

- 

Lead 

7459-92-1 

NC,  PC 

10 

10 

B2 

B2 

8.93E-01 

4.  ■'-,5-05 

NA 

NA 

PCB's 

1536-56-5 

NC,  PC 

- 

- 

B2 

B2 

NA 

HA 

5.71E-01 

2.86E-05 

Toluene 

108-88-3 

NC 

7 

10 

- 

- 

S.20E-03 

2.60E-07 

- 

- 

Xylenes 

1330-20-7 

NC 

8 

s 

- 

- 

1.07E-01 

5.336-06 

- 

- 

a.  CAS  =  Cbeoical  Abstracts  Service 

b.  Rating  Value  =  RVe  £  USEPA  health  effect  rating  value  for  noncarincgeas 

c.  Carcinogen  Assessment  Group  =  CAG  =  USEPA  classification  of  carcinogenicity 

d.  Toxicity  Constant  =  USEPA  potency  factor  based  on  cither  carcinogenic  or  noncnrcinof>  me  endpoints  for  a  given  eediuo 

e.  vT  =  Water  toxicity  constant 

f.  sS  =  Soil  toxicity  constant 

g.  NC  =  Noc, carcinogenic  effec'S 

h.  Not  applicable  to  parameter 

i.  PC  =  Potential  Carcinogen 

j.  KA  «  No  data  available 

Source:  O.S.  Environmental  Protection  Agency  (1936a) 
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CT  VALUES  FOR  NOHCARCINOGENIC  COMPOUNDS  DETECTED  AT  SITE  8 


P-139 


.  CAS  =  Chemical  Abstracts  Service 

.  CT  Value  -  Concentration  x  Toxicity.  CT  values  equaling  zero  are  the  result  of  nondetected  compounds. 
.  No  toxicity  data  available. 


cr  VALUES  FOR  POTENTIALLY  CARCINOGENIC  COMPOUNDS  DETECTED  AT  SITE  8 
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•  CAS  =  Chemical  Abstracts  Service 

'•  CT  Value  =  Concentration  x  Toxicity.  CT  values  equaling  zero  are  the  result  of  nondetected  compounds. 
.  Ho  toxicity  data  available. 


INDICATOR  SCORES  AND  TENTATIVE  RANKING  FOR  COMPOUNDS  DETECTED  AT  SITE  8 
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CAS  =  Chemical  Abstracts  Service 


TABLE  P-101 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SOIL  AT  DEPTH 
FOR  WORKERS  AT  SITE  8 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Concentration  (mg/kg) 

Absorbed 

Factor 

(rog/kg/day) 

Chemical 

Into  Body 

(kg/day/kg) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

8.50E+01 

4.73E+01 

5.00E-01 

8.39E-10 

7.13E-08 

3.97E-08 

Cadmium 

1.44E+01 

1.06E+01 

8.00E-02 

1.34E-10 

1.93E-09 

1.42E-09 

Chromium 

4.34E-02 

2.88E-02 

5.00E-01 

8.39E-10 

3.64E-11 

2.42E-11 

4,4’  DOT 

ND  (b) 

ND 

1.00E+00 

1.68E-09 

0.00E+00 

O.OOE+OO 

Dieldrin 

ND 

ND 

1.00E+00 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Endosulfan  I 

ND 

ND 

1.00E+00 

1.68E-09 

O.OOE+OO 

O.OOE+OO 

Lead 

2.75E+00 

6.16E+00 

1.S0E-01 

2.52E-10 

6.92E-10 

1.55E-09 

Toluene 

7.20E-01 

1.10E-01 

1.00E+00 

1.68E-09 

1.21E-09 

1.85E-10 

Xylenes 

5.60E-03 

2.80E-03 

1.00E+00 

1.68E-09 

9.39E-12 

4.70E-12 

a.  ND  =  Not  Detected 
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TABLE  P-102 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  GROUND  HATER  AS  DRINKING  HATER 
FOR  ADULT  ONSITE  RESIDENTS  OR  HORKERS  AT  SITE  8 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed 

Factor 

(L/day/kg) 

(mgAg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

1.00E+00 

2.88E-01 

5.00E-01 

1.43E-02 

1.43E-02 

4.11E-03 

Cadmium 

ND  (a) 

ND 

8.00E-02 

2.29E-03 

0. 00E+00 

0. OOE+OO 

Chromium 

5.20E-01 

1.16E-01 

5.00E-01 

1.43E-02 

7.43E-03 

1.66E-03 

4,4'  DDT 

ND 

HD 

1.00E+00 

2.86E-02 

0. OOE+OO 

0. OOE+OO 

Dieldrin 

ND 

ND 

1.00E+00 

2.86E-02 

0. OOE+OO 

0. OOE+OO 

Endosulfan  I 

ND 

ND 

1. OOE+OO 

2.86E-02 

0. OOE+OO 

0.  OOE+OO 

Lead 

ND 

HD 

1.50E-01 

4.29E-03 

0. OOE+OO 

0.  OOE+OO 

Toluene 

HD 

ND 

1.00E+00 

2.86E-02 

0.  OOE+OO 

0. OOE+OO 

Xylenes 

HD 

ND 

1 .OOE+OO 

2.86E-02 

0. OOE+OO 

0. OOE+OO 

a.  ND  =  Hot  Detected 
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TABLE  P-103 


FUTURE  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  GROUND  HATER  AS  DRINKING  HATER 
FOR  CHILD  RESIDENTS  AT  SITE  8 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

1.00E+00 

2.88E-01 

5.00E-01 

1.07E-02 

1.07E-02 

3.09E-03 

Cadmium 

HD  (a) 

HD 

8.00E-02 

1.71E-03 

0.00E+00 

O.OOE+OO 

Chromium 

S.20E-01 

1.16E-01 

5.00E-01 

1.07E-02 

5.57E-03 

1.24E-03 

4/4'  DDT 

HD 

HD 

1.00E+00 

2.14E-02 

0.00E+00 

0.00E+00 

Dieldrin 

ND 

ND 

1.00E+00 

2.14E-02 

0.00E+00 

0.00E+00 

Endosulfan  I 

ND 

ND 

1.00E+00 

2.14E-02 

0.00E+00 

0.00E+00 

Lead 

HD 

ND 

4.00E-01 

8.57E-03 

0.00E+00 

0.00E+00 

Toluene 

ND 

ND 

1.00E+00 

2.14E-02 

0.00E+00 

0.00E+00 

Xylenes 

ND 

HD 

1.00E+00 

2.14E-02 

0.00E+00 

0.00E+00 

a.  ND  =  Not  Detected 
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TABLE  P-10'1 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  SOILS 
FOR  WORKERS  AT  SITE  8 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/kg) 

Absorbed 
Into  Body 

Factor 

(kg/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

2.00E+02 

7.70E+01 

5.00E-01 

8.39E-10 

1.68E-07 

6.45E-08 

Cadmium 

1.01E+01 

8.43E+00 

8.00E-02 

1.34E-10 

1.36E-09 

1 . 13E-09 

Chromium 

4.00E-02 

2.80E-02 

5.00E-01 

8.39E-10 

3.35E-11 

2.35E-11 

4,4 1  DDT 

1.S0E+00 

2.46E-01 

1.00E+00 

1.68E-09 

2.52E-09 

4.13E-10 

Dieldrin 

1.00E-03 

5.00E-04 

1.00E+00 

1.68E-09 

1.68E-12 

8.39E-13 

Endosulfan  I 

ND  (a) 

ND 

1.00E+00 

1.68E-09 

0.00E+00 

0.00E+00 

Lead 

1 . 80E+01 

1.02E+01 

1.50E-01 

2.52E-10 

4.53E-09 

2.57E-09 

Toluene 

1.40E+00 

2.85E-01 

1.00E+00 

1.68E-09 

2.35E-09 

4.78E-10 

Xylenes 

ND 

ND 

1.00E+00 

1.68E-09 

0.00E+00 

0.00E+00 

a.  ND  =  Hot  Detected 
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TABLE  P-105 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  HATER  DURING  RECREATION 

FOR  ADULTS  NEAR  SITE  8 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

ND  (a) 

ND 

5.00E-01 

1.82E-05 

O.OOE+OO 

O.OOE+OO 

Cadmium 

ND 

ND 

8.00E-02 

2.91E-06 

O.OOE+OO 

O.OOE+OO 

Chromium 

ND 

HD 

5.00E-01 

1.82E-05 

0.00E+00 

O.OOE+OO 

4,4'  DDT 

1.00E-02 

5.00E-03 

1.00E+00 

3.63E-05 

3.63E-07 

1.82E-07 

Dieldrin 

ND 

ND 

1.00E+00 

3.63E-05 

O.OOE+OO 

O.OOE+OO 

Endosulfan  I 

ND 

ND 

1.00E+00 

3.63E-05 

O.OOE+OO 

O.OOE+OO 

Lead 

4.00E-02 

3.50E-02 

1.50E-01 

5.45E-06 

2.18E-07 

1.91E-07 

Toluene 

6.50E-03 

3.25E-03 

1.00E+00 

3.63E-05 

2.36E-07 

1.18E-07 

Xylenes 

ND 

ND 

1.00E+00 

3.63E-05 

O.OOE+OO 

O.OOE+OO 

a.  ND  *  Not  Deluded 
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TABLE  P-106 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  DERMAL  CONTACT  WITH  SURFACE  WATER  DURING  RECREATION 

FOR  ADULTS  NEAR  SITE  8 


Indicator  Chemical 

Permeability 

Exposed 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Constant 

(cm/hr) 

Skin  Area 
(cm2) 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

ND  (a) 

ND 

NA 

1.82E+04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Cadmium 

ND 

ND 

HA 

1.82E+04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chromium 

ND 

ND 

NA 

1.82E+04 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

4,4'  DDT 

1.00E-02 

5.00E-03 

NA 

1.82E+04 

0.00F.+00 

O.OOE+OO 

O.OOE+OO 

Dieldrin 

ND 

ND 

5.10E-04 

1.82E+04 

6.73E-06 

O.COE+OO 

0.0GE+00 

Endosulfan  I 

ND 

ND 

HA 

1.82E+04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

I-ead 

4.00E-02 

3.50E-02 

NA 

1.82E+C4 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Toluene 

6.50E-03 

3.25E-03 

9.00E-04 

1.82E+04 

1.19E-05 

7.72E-08 

3.86E-C8 

Xylenes 

ND 

NT) 

NA 

1.82E+04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

a.  ND  =  Not  Detected 
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TABLE  P-107 


CURRENT  EXPOSURE  POINT  INTAKE  VIA  INGESTION  OF  SURFACE  WATER  DURING  RECREATION 

FOR  CHILDREN  NEAR  SITE  8 


Indicator  Chemical 

Fraction 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Chemical 

Concentration  (mg/L) 

Absorbed 

Factor 

(L/day/kg) 

(mg/kg/day) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

ND  (a) 

ND 

5.00E-01 

9.54E-05 

0.00E+00 

O.OOE+OO 

Cadmium 

ND 

ND 

8.00E-02 

1.53E-05 

0.00E+00 

0.00E+00 

Chromium 

ND 

ND 

5.00E-01 

9.54E-05 

0.00E+00 

O.OOE+OO 

4,4'  DDT 

1.00E-02 

5.00E-03 

1.00E+00 

1.91E-04 

1.91E-06 

9.54E-07 

Dieldrin 

ND 

ND 

1.00E+00 

1.91E-04 

O.OOE+OO 

O.OOE+OO 

Endosulfan  I 

ND 

ND 

1.00E+00 

1.91E-04 

0.00E+00 

O.OOE+OO 

Lead 

4.00E-02 

3.50E-02 

4.00E-01 

7.63E-05 

3.05E-06 

2.67E-06 

Toluene 

6.50E-03 

3.2SE-03 

1.00E+00 

1.91E-04 

1.24E-06 

6.20E-07 

Xylenes 

ND 

ND 

1.  OOF, +00 

1.91E-04 

0.00E+00 

O.OOE+OO 

a.  ND  =  Not  Detected 
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TABLE  P-108 


CORRECT  EXPOSURE  POINT  INTAKE  VIA  DERHAL  CONTACT  WITH  SURFACE  WATER  DURING  RECREATION 

FOR  CHILDREN  NEAR  SITE  8 


Indicator  Chemical 

Permeability 

Exposed 

Human  Intake 

Chronic  Daily  Intake 

Indicator 

Concentration  (mg/L) 

Constant 

Skin  Area 

Factor 

(mg/kg/day) 

Chemical 

(cm/hr) 

(cm2) 

(L/day/kg) 

Maximum  Representative 

Upper  Bound  Best  Estimate 

Barium 

HD  (a) 

ND 

NA 

9.40E+03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Cadmium 

ND 

ND 

HA 

9.40E+03 

0.00F.+00 

O.OOE+OO 

O.OOE+OO 

Chromium 

ND 

l© 

NA 

9.40E+03 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

4,4'  DOT 

1.00F.-02 

5.00E-03 

HA 

9.40E+03 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

Dicldrin 

ND 

1© 

5.10E-04 

9.40E+03 

1.83E-05 

O.OOE+OO 

O.OOE+OO 

Endosulfan  I 

ND 

1© 

HA 

9.40E+03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Lead 

4.00E-02 

3.50E-02 

HA 

9.40E+03 

0.00E+00 

O.OOE+OO 

0.00EKJ0 

Toluenk 

6.50E-03 

3.25E-03 

9.00E-04 

9.40E+03 

3.23E-05 

2.10E-07 

1.05E-07 

Xylenes 

ND 

ND 

NA 

9.40E+03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

a.  ND  =  Not  Detected 


f 
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TABLE  P-109 


FUTURE  TOTAL  CHRONIC  INTAKE 
ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  8 


Ingestion  of 

Ingestion  of 

Total  Chronic  Daily  Intakes 

Soil  at  Depth 

Ground  Water 

Ingestion  Route 

(mg/kg/ day ) 

(rag/kg/day) 

(mg/kg/day) 

Indicator 

Chemical 

Upper  Bound  Best  Estimate 

Upper  Bound  Best  Estimate 

Upper  Bound  Best  Estimate 

Barium 

7.13E-08 

3.97E-08 

1.43E-02 

4.11E-03 

1.43E-02 

4.11E-03 

Cadmium 

1.93E-09 

1.42E-09 

O.OOE+OO 

O.OOE+OO 

1.93E-09 

1.42E-09 

Chromium 

3.64E-11 

2.42E-11 

7.43E-03 

1.66E-03 

7.43E-03 

1.66E-03 

4,4'  DDT 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Dieldrin 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Endosulfan  I 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Lead 

6.92E-10 

1.55E-09 

O.OOE+OO 

O.OOE+OO 

6.92E-10 

1.55E-09 

Toluene 

1.21E-09 

1.85E-10 

O.OOE+OO 

0.00F.+00 

1.21E-09 

1.85E-10 

Xylenes 

9.39E-12 

4.70E-12 

O.OOE+OO 

O.OOE+OO 

9.39E-12 

4.70E-12 
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TABLE  P-110 


FUTURE  TOTAL  CHRONIC  INTAKE 
ONSITE  CHILD  RESIDENTS  AT  SITE  8 


Total  Chronic  Daily  Intakes 
Ingestion  Route 
(mg/kg/day) 


Indicator 

Chemical  Upper  Bound  Best  Estimate 


Barium 

1.07E-02 

3.09E-03 

Cadmium 

O.OOE+OO 

O.OOE+OO 

Chromium 

5.57E-03 

1.24E-03 

4,4*  DDT 

O.OOE+OO 

O.OOE+OO 

Dieldrin 

O.OOE+OO 

O.OOE+OO 

Endosulfan  I 

O.OOE+OO 

O.OOE+OO 

Lead 

O.OOE+OO 

O.OOE+OO 

Toluene 

O.OOE+OO 

O.OOE+OO 

Xylenes 

O.OOE+OO 

O.OOE+OO 
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TABLE  P-111 


r-  'AL  CHRONIC  INTAKE  FOR  WORKERS  AT  SITE  8 
CURRENT 


Total  Chronic  Daily  Intakes 

Ingestion  Route 

(rog/kg/day) 

Indicator 

Chemical 

Upper  Bound  Best  Estimate 

Barium 

1.68E-07 

6.45E-08 

Cadmium 

1.36E-09 

1.13E-09 

Chromium 

3.35E-11 

2.35E-11 

4,4’  DDT 

2.52E-09 

4.13E-10 

Dieldrin 

1.68E-12 

8.39E-13 

Endosulfan  I 

O.OOE+OO 

O.OOEiOO 

Lead 

4.53E-09 

2.57E-09 

Toluene 

2.35E-09 

4.78E-10 

Xylenes 

0.00E+00 

0.00E+00 
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TABLE  P-L12 


TOTAL  CHRONIC  INTAKE  FOR  ADULTS  NEAR  SITE  8 
CURRENT 


Total  Chronic 

Total  Chronic 

Daily  Intake 

Daily  Intake 

Oral  Route 

Dermal  Route 

(mg/kg/day) 

(mg/kg/day) 

Indicator 

Chemical 

Upper  Bound  Best  Estimate 

Upper  Bound  Best  Estimate 

Barium 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Cadmium 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chromium 

O.COE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4,4'  DDT 

3.63E-07 

1.82E-07 

O.OOE+OO 

O.OOE+OO 

Dieldrin 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Endosulfan  I 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Lead 

2.18E-07 

1.91E-07 

O.OOE+OO 

O.OOE+OO 

Toluene 

2.36E-07 

1.18E-07 

7.72E-08 

3.86E-08 

Xylenes 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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TABLE  P-113 


TOTAL  CHRONIC  INTAKE  FOR  CHILDREN  NEAR  SITE  8 
CURRENT 


Total  Chronic 

Total  Chxonic 

Daily  Intake 

Daily  Intake 

Oral  Route 

Dermal  Route 

(mg/ko/day) 

(mg/kg/day) 

Indicator 

Chemical 

Upper  Sound  Best  Estimate 

Upper  Bound  Best  Estimate 

Barium 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Cadmium 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chromium 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4,4’  DDT 

1.91E-06 

9.54E-07 

O.OOE+OO 

O.OOE+OO 

Dieldrin 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Endosulfar.  I 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Lead 

3.05E-06 

2.67E-06 

O.OOE+OO 

O.OOE+OO 

Toluene 

1.24E-06 

6.20E-07 

2.10E-07 

1.05E-07 

Xylenes 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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TABLE  P-114 


CHRONIC  HAZARD  INDEX 

ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  8 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mgAg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Barium 

1.43E-02 

5.10E-02 

2.80E-01 

4.11E-03 

5.10E-02 

8.07E-02 

Cadmium 

1.93E-09 

2.90E-04 

6.66E-06 

1.42E-09 

2.90E-O4 

4.90E-06 

Chromium 

7.43E-03 

5.00E-03 

1.49E+00 

1.66E-03 

5.00E-O3 

3.31E-01 

4,4'  DDT 

O.OOE+OO 

5.00E-04 

O.OOE+OO 

O.OOE+OO 

5.00E-04 

O.OOE+OO 

Dieldrin 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

Endosulfar,  I 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

Lead 

6.92E-10 

NA  (c) 

O.OOE+OO 

1.55E-09 

HA 

O.OOE+OO 

Toluene 

1.21E-09 

3.00E-01 

4.03E-09 

1.85E-10 

3.00E-01 

6.15E-10 

Xylenes 

9.39E-12 

1.00E-02 

9.39E-10 

4.70F.-12 

1.00E-02 

4.70E-10 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  -  Acceptable  Chronic  Intake 

c.  Data  not  available 
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TABLE  P-115 


CHROHIC  HAZARD  I1IDEX 
ONSITE  CHILD  RESIDENTS  AT  SITE  8 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Barium 

1.0/E-02 

S.10E-02 

2.10E-01 

3.09E-03 

5.10E-02 

6.05E-02 

Cadmium 

O.OOE+OO 

2.90F.-04 

O.OOE+OO 

O.OOE+OO 

2.90E-04 

O.OOE+OO 

Chromium 

5.S7E-03 

5.00E-03 

1.11E+00 

1.24E-03 

5.00E-03 

2.49E-01 

4,4'  DDT 

O.OOE+OO 

5.00E-04 

O.OOE+OO 

O.OOE+OO 

5.00E-04 

O.OOE+OO 

Dieldrin 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

O.OOE+OO 

5.0OE-0S 

O.OOE+OO 

Endosulfan  I 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

Lead 

O.OOE+OO 

HA  (c) 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

Toluene 

O.OOE+OO 

3.00E-01 

O.OOE+OO 

O.OOE+OO 

3.00E-01 

O.OOE+OO 

Xylenes 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

O.OOE+OO 

1 . 00E-02 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  Data  not  available 
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TABLE  P-116 


CHRONIC  HAZARD  INDEX  FOR  WORKERS  ON  SITE  8 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI:  AIC 

CDI 

(rng/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Barium 

1.68E-07 

5.10E-02 

3.29E-06 

6.45E-08 

S.10E-02 

1.27E-06 

Cadmium 

1.36E-09 

2.90E-04 

4.67E-06 

1.13E-09 

2.90E-04 

3.90E-06 

Chromium 

3.35E-11 

5.00E-03 

6.71E-09 

2.35E-11 

5.00E-03 

4.70E-09 

4,4'  DDT 

2.52E-09 

5.00E-04 

5.03E-06 

4.13E-10 

5.00E-04 

8.25E-07 

Dieldrin 

1.68E-12 

S.OOE-OS 

3.3SE-08 

8.39E-13 

5.00E-05 

1.68E-08 

Endosulfan  I 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

Lead 

4.53E-09 

NA  (c) 

O.OOE+OO 

2.a7E-09 

NA 

O.OOE+OO 

Toluene 

2.35E-09 

3.00E-01 

7.83E-09 

4.78E-10 

3.00E-01 

1.59E-09 

Xylenes 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

a.  CDI  -  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  Data  not  available 
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TABLE  P-117 


CHRONIC  HAZARD  INDEX  FOR  ADULTS  HEAR  SITE  8 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(rog/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Barium 

O.OOE+OO 

5.10E-02 

O.OOE+OO 

O.OOE+OO 

5.10E-02 

O.OOE+OO 

Cadmium 

O.OOE+OO 

2.90E-04 

O.OOE+OO 

O.OOE+OO 

2.90E-O4 

O.OOE+OO 

Chromiam 

O.OOE+OO 

5.00E-03 

O.OOE+OO 

O.OOE+OO 

5.00E-03 

O.OOE+OO 

4,4'  DDT 

3.63E-07 

5.00E-04 

7.27E-04 

1.82E-07 

5.00E-04 

3.63E-04 

Dieldrin 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

Endosulfan  I 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

Lead 

2.18E-07 

HA  (c) 

O.OOE+OO 

1.91E-07 

HA 

O.OOE+OO 

Toluene 

2.36E-07 

3.00E-01 

7.87E-07 

1.18E-07 

3.00E-01 

3.94E-07 

Xylenes 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  Data  not  available 
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TABLE  P-118 


I 


CHRONIC  HAZARD  INDEX  FOR  CHILDREN  NEAR  SITE  8 
CURRENT 


Indicator 

Upper  Bound 

Best.  Estimate 

Chemical 

CDI  (a) 
(mg/kg/day) 

AIC  (b) 
(mg/kg/day) 

CDI: AIC 

CDI 

(mg/kg/day) 

AIC 

(mg/kg/day) 

CDI: AIC 

Barium 

O.OOE+OO 

5.10E-02 

O.OOE+OO 

O.OOE+OO 

5.10F.-02 

O.OOE+OO 

Cadmium 

O.OOE+OO 

2.90E-04 

O.OOE+OO 

O.OOE+OO 

2.90E-04 

O.OOE+OO 

Chromium 

0.G0E+00 

5.00E-03 

O.OOE+OO 

O.OOE+OO 

5.00E-03 

O.OOE+OO 

4,4'  DDT 

1.91E-06 

5.00E-04 

3.82E-03 

9.54E-07 

5.00E-04 

1.91E-03 

Dieldrin 

O.OOE+OO 

S.00E-05 

O.OOE+OO 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

Endosulfan  I 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

O.OOE+OO 

5.00E-05 

O.OOE+OO 

Lead 

3.05E-06 

NA  (c) 

O.OOE+OO 

2.67E-06 

NA 

O.OOE+OO 

Toluene 

1.24E-06 

3.00E-01 

4.13E-06 

6.20E-07 

3.00E-01 

2.07E-06 

Xylenes 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

O.OOE+OO 

1.00E-02 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  AIC  =  Acceptable  Chronic  Intake 

c.  Data  not  available 
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TABLE  P-11S 


RISK  FROM  POTENTIAL  CARCINOGENS 
ONSITE  ADULT  RESIDENTS  OR  WORKERS  AT  SITE  8 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Pactor 

Route-Specific 

(mg/kg/day) 

(1/rog/kg/day) 

Risk 

(mg/kg/day) 

(1/iag/kg/day) 

Risk 

Barium 

1.43E-02 

-  (b) 

O.OOE+OO 

4.11E-03 

-  (b) 

O.OOE+OO 

Cadmium 

1.93E-09 

NA  (c) 

0.00E+00 

1.42F.-09 

NA  (c) 

O.OOE+OO 

Chromium 

7.43E-03 

NA 

O.OOE+OO 

1.6GE-03 

NA 

O.OOE+OO 

4,4'  DDT 

O.OOE+OO 

3.40E-01 

O.OOE+OO 

O.OOE+OO 

3.40E-01 

O.OOE+OO 

Dieldrin 

O.OOE+OO 

1.60E+01 

O.OOE+OO 

O.OOE+OO 

1.60E+01 

0.00E+00 

Endosulfan  I 

O.OOE+OO 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

I,ead 

6.92E-10 

NA 

O.OOE+OO 

1.55E-09 

NA 

O.OOE+OO 

Toluene 

1.21E-09 

- 

O.OOE+OO 

1.85E-10 

- 

O.OOE+OO 

Xylenes 

9.39E-12 

O.OOE+OO 

4.70E-12 

" 

0.00E+00 

a.  CDI  =  Chronic  Daily  Intake 

b.  Hot  applicable  to  this  corepound 

c.  Data  not  available 
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TABLE  P-120 


RISK  FROM  POTENTIAL  CARCINOGENS 
ONSITE  CHILD  RESIDENTS  AT  SITE  8 
FUTURE 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 
(mg/kg/day) 

Potency  Factor 
(1/mg/kg/day) 

Route-Specific 

Risk 

CDI 

(mg/kg/day) 

Potency  Factor 
(1/mg/kg/day) 

Route-Specific 

Risk 

Barium 

1.07E-02 

-  (b) 

O.OOE+OO 

3.09E-03 

- 

O.OOE+OO 

Cadmium 

O.OOE+OO 

HA  (c) 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

Chromium 

5.57E-03 

NA 

O.OOE+OO 

1.24E-03 

NA 

O.OOE+OO 

4,4'  DDT 

0.00E+00 

3.40E-01 

O.OOE+OO 

O.OOE+OO 

3.40E-01 

O.OOE+OO 

Dieldrin 

O.OOE+OO 

1.60E+01 

O.OOE+OO 

O.OOE+OO 

1.60E+01 

O.OOE+OO 

Endosulfan  I 

O.OOE+OO 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Lead 

O.OOE+OO 

HA 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

Toluene 

O.OOE+OO 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Xylenes 

O.OOE+OO 

“ 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  this  compound 

c.  Data  not  available 
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TABLE  P-121 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  WORKERS  ON  SITE  8 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a)  Potency  Factor 

(nq/kg/day)  (1/mg/kg/day) 

Route-Specific 

Risk 

CDI 

(mg/kg/day) 

Potency  Factor 
(1/mg/kg/day) 

Route-Specific 

Risk 

Barium 

1.68E-07 

-  (b) 

O.OOE+OO 

6.45E-08 

-  (b) 

O.OOE+OO 

Cadmium 

1.36E-09 

HA  (c) 

O.OOE+OO 

1.13E-09 

HA  (c) 

O.OOE+OO 

Chromium 

3.35E-11 

NA 

O.OOE+OO 

2.35E-11 

NA 

O.OOE+OO 

4,4'  DDT 

2.52E-09 

3.40E-01 

7.40E-09 

4.13E-10 

3.40E-01 

1.21E-09 

Dieldrin 

1.68E-12 

1.60E+01 

1.05E-13 

8.39E-13 

1.60E+01 

5.24E-14 

Endosulfan  I 

O.OOE+OO 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Lead 

4.53E-09 

HA 

O.OOE+OO 

2.57E-09 

NA 

O.OOE+OO 

Toluene 

2.35E-09 

- 

O.OOE+OO 

4.78E-10 

- 

O.OOE+OO 

Xylenes 

O.OOE+OO 

' 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

j.  CDI  -  Chronic  Daily  Intake 
b.  Not  applicable  to  this  compound 
o.  Data  not  available 


P-162 


TABLE  P-122 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  ADULTS  NEAR  SITE  8 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(mg/kg/day) 

(l/mg/kg/day) 

Risk 

(mg/kg/day) 

(1/mgAg/day) 

Risk 

Barium 

O.OOE+OO 

-  (b) 

O.OOE+OO 

O.OOE+OO 

-  (b) 

O.OOE+OO 

Cadmium 

O.OOE+OO 

NA  (c) 

O.OOE+OO 

O.OOE+OO 

HA  (c) 

O.OOE+OO 

Chromium 

0.0QE+00 

HA 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

4,4'  DDT 

3.63E-07 

3.40E-01 

1.07E-06 

1.82E-07 

3.40E-01 

5.34E-07 

Dieldrin 

O.OOE+OO 

1.60E+G1 

O.OOE+OO 

O.OOE+OO 

1.60E+O1 

O.OOE+OO 

Endosulfan  I 

O.OOE+OO 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Lead 

2.18E-07 

NA 

O.OOE+OO 

1.91E-07 

NA 

O.OOE+OO 

Toluene 

2.36E-07 

- 

O.OOE+OO 

1.18E-07 

- 

O.OOE+OO 

Xylenes 

O.OOE+OO 

* 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Not  applicable  to  this  compound 

c.  Data  not  available 


TABLE  P-123 


RISK  FROM  POTENTIAL  CARCINOGENS  FOR  CHILDREN  HEAR  SITE  8 
CURRENT 


Indicator 

Upper  Bound 

Best  Estimate 

Chemical 

CDI  (a) 

Potency  Factor 

Route-Specific 

CDI 

Potency  Factor 

Route-Specific 

(my/kg/day) 

(1/mg/kg/day) 

Risk 

(mg/kg/day) 

(1/mg/kg/day) 

Risk 

Barium 

O.OOE+OO 

-  (b) 

O.OOE+OO 

O.OOE+OO 

-  (b) 

O.OOE+OO 

Cadmium. 

O.OOE+OO 

HA  (c) 

0.00E+00 

O.OOE+OO 

NA  (c) 

O.OOE+OO 

Chromium 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

4,4'  DDT 

1.91E-06 

3.40E-01 

5.61E-06 

9.54E-07 

3.40E-01 

2.81E-06 

Dieldrin 

O.OOE+OO 

1.60E+01 

O.OOE+OO 

O.OOE+OO 

1.60E+01 

O.OOE+OO 

Endosulfar.  I 

0.00E+Q0 

- 

O.OOE+OO 

O.OOE+OO 

- 

O.OOE+OO 

Lead 

3.0SE-06 

NA 

O.OOE+OO 

2.67E-06 

NA 

O.OOE+OO 

Toluene 

1.24E-06 

- 

O.OOE+OO 

6.20E-07 

- 

O.OOE+OO 

Xylenes 

0.00E+00 

" 

O.OOE+OO 

O.OOE+OO 

~ 

O.OOE+OO 

a.  CDI  =  Chronic  Daily  Intake 

b.  Hot  applicable  to  this  compound 

c.  Data  not  available 
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SECTION  Q.l 
INTRODUCTION 


The  contents  of  the  field  notebooks  are  included  here  as  required  by  the 
statement  of  work. 

There  are  eight  notebooks. 

The  field  notes  for  the  lithologic  logs  were  kept  on  separate  sheets  of 
paper  and  these  are  included  as  Section  Q.2.8.  They  are  grouped  by  site,  and 
within  each  site,  in  the  sequence:  boreholes  drilled  for  monitoring  wells  and 
boreholes  drilled  for  well  points. 

A  brief  summary  of  the  contents  of  each  notebook  is  given  at  the 
beginning  of  each  section  before  the  copies  of  the  field  notes  themselves. 
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SECTION  Q.2 
FIELD  NOTES 


Q.2. 1  Notebook  1,  Field  Team  Leader  Notebook  No.  1 

This  notebook  contains  notes  of  the  Field  Team  Leader  for  field  work 
done  during  the  summer  of  1988.  The  notes  consist  of  overall  field  strategy, 
personnel  and  the  work  progress. 

All  122  pages  in  this  notebook  were  used.  The  first  entry  is  6  July  1988 
and  the  last  is  8  September  1988.  The  pages  are  signed  by  John  D.  Hardeman. 
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Q.2.2  Notebook  2,  Rig  No.  1 

This  notebook  contains  notes  of  the  drill  rig  geologist. 

Entries  were  made  by  Peter  Riemersma,  Jo-Ann  Sherwin  and  Mike  Roddy. 
One  hundred  and  seven  pages  were  used;  several  pages  in  the  back  were  used 
as  scratch  sheets.  The  first  entry  was  26  July  1988  and  the  last  is  2 
September  1988.  The  pages  are  signed  by  Peter  E.  Riemersma,  Mike  Roddy  and 
Jo-Ann  Sherwin. 
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KEUFFEL.  &  ESSER  CO.  For  Curve  Tables  see  end  of  book. 
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Sin.  AngU 


Q.2 3  Notebook  3,  Assistant  Field  Team  Leader 

This  notebook  contains  Site  2  pace  and  compass  measurements  on  existing 
well  locations,  and  the  locations  of  the  trench  FTA-1;  rounds  1  and  2  of  water 
level  measurements;  well  development  records;  shallow  soil  sampling  at  Site  3 
and  records  of  HNU  readings  for  Site  8  shallow  soil  boreholes. 

Eighty  two  pages  of  this  notebook  were  used.  The  first  entry  is  July  26 
1988  and  the  last  is  September  2,  1988.  This  notebook  is  signed  by  Jo-Ann 
Sherwin. 
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j  Q.2.4  Notebook  4,  Field  Technician 

This  notebook  contains  decontamination  records,  calibration  records  for 
the  HNU  meters,  records  of  photographs  taken,  records  of  shallow  soil  sample 
collection  at  Site  3  and  the  third  round  of  water  level  measurements.  Forty 
nine  pages  of  this  book  were  used,  the  first  entry  is  27  July  1988  and  the  last 
entry  is  27  September  1988.  Most  entries  were  signed  by  Kimberly  L.  Davis. 
A  few  pages  are  signed  by  Jo-Ann  Sherwin. 
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Q.2.5  Notebook  5,  Sample  Collection  Log 

This  notebook  contains  sample  collection  procedures  and  times  for  the 
collection  of  surface  water,  sediment  and  ground-water  samples.  Ninety  eight 
pages  of  this  book  were  used.  The  first  entry  is  6  September  1988  and  the 
last  is  25  September  1988.  The  entries  are  signed  by  Kimberly  L.  Davis. 
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DISTANCES  FROM  SIDE  STAKES  FOR  CROSS-SECTIONING 
Roadway  of  any  Width.  Side  Slopes  TV4  to  1. 

In  the  Inure  belowt  opposite  7  under  "Cm  or  Fill" 
and  under  .3  read  11.0,  the  distance  out  from  the 
stax£  side  stake  at  left.  Also,  opposite  11' under  "Cut  or 
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Q.2.6  Notebook  6,  Sampling  Purge  Records 

This  notebook  contains  purge  records  for  the  monitoring  wells.  All  wells 
were  purged  within  the  prior  24  hours  of  being  sampled.  The  first  entry  is  7 
September  1988  and  the  last  entiy  is  28  September  1988.  One  hundred 
nineteen  pages  were  used.  The  pages  after  page  61  are  not  numbered.  Entries 
were  made  by  Peter  Reimersma  and  Mike  Roddy;  the  pages  are  not  signed. 
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DISTANCES  FROM  SIDE  STAKES  FOR  CROSS-SECTIONING 

Roadway  ol  any  Width.  Side  Slopes  Vh  to  1. 

In  the  fi&ute  below  opposite  7  under  “Cut  or  fill** 
and  under  3  read  11.0,  the  distance  out  from  the 
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Q.2.7  Notebook  7,  Slug  Test  Notes 

This  notebook  contains  notes  taken  while  the  aquifer  slug  tests  were 
being  performed.  The  first  entry  is  9  September  1988  and  the  last  is  10 
September  1988.  Twelve  pages  were  used  plus  a  scratch  page  on  the  back 
cover.  The  pages  are  not  numbered.  They  are  signed  by  John  O’Brian. 
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Q.2.8  Field  Drilling  Records 

The  following  lithologic  logs  are  the  field  notes  on  the  core  lithology, 
sampling  and  HNV  readings  for  all  deep  boreholes.  They  were  recorded  by 
Peter  Riemersma  and  Mike  Roddy. 
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ENGINEERING -SCIENCE 

DRILLING  RECORD 
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WELL/BORING  ID:  DANG  5.^  ^31  $  • 

DRILLING  STARTED;  /  c  r 

LOCATION;  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED:  / \c)  (%r 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  tfU,*,*,; 

DRILLER:  Nouh  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  £  J2ojU^ 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 

F  EET 

SAMPLER 

PERCENT 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

BELOW  L3. 

SLOWS 

RECOVERY 

07 

HA/  cf  s 

0 - 

. 

^  (kr\ 

T-  H 

£  1  /f-  <r  *  «  '■'h  '  T 

M-5 
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r^Ut!j/  cOy  }  f>UU../ri 
t  brtu~'  Si/^*  S.  'r/ 

r 

• 

dry  '  £7- 

s'-  ft 

10  0% 

\~ipJUof 

~v 

Id6\ 

qr*y  t  ^*cs/vz  /f'tWvlU 

t~r  kJ  j  us 

-J 

1 

O 

£-  IjP/o  ^ 

kv^U-u,' 

/"“/hJ 

C'^'7  S-dwC  5,7^"  {».«/.. 

r  (SAJS  c>fS*-.pl' 

J  •  / 

'4‘-  V  '' '  r^ont-  iotjel- 

4-  1  "A 

IHI--U 

/7V  4/  uT •*« 

<*l'  Iff 

6U>  ,  i<v-«  ^  /o~lh^- 

x. 

iV'i-o 

(oru^^  .  SO'~ ■* 

0^5^  fi*'*1'*  V'ftf  mT" 

c,Vti 

- 

f  <W»»J 

pcickus  yH' -1  '*  &***’ 

WaiKon.*  ?) 

^  7 

TO  ^2/.-T 

ENGINEERING-SCIENCE 

DRILLING  RECORD 


PAGE  /  OF  I 


DRILLING  COMPLETED: 


DRILLING  METHOD:  J 


SAMPLING  METHOD: 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


WELL/BORING  ID:  DANG  6-cK^W  MW'/'zJdRILLING  STARTED:  8  -^~F/SS 


SAMPLE  DESCRIPTION 


WELL  CONSTRUCTION 


Clc.y  ■  30MC  Ubi;  cp  4  I 

Slll-jSsrn*. 

fi/lc  J  il/jL/Yp 


Ft  fa*  h  yo/0  F( av 

^ •Vt"*-  St/^ 

LhfF  f+-i>bUi , 

{  U  ’i'/F 

V«/^vno<$l  ‘)l/f--lo' 

C<»crtJ<.j  powdefe^,  wA»/e  q.*./  <;.>A 
Ii&j  S>*ic 


Mty  13  Pr  fjf/l 


Fhm  *j >•****■ 
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ENQ1NEER1NQ-SCIENCE 

DRILLING  RECORD 


PAGE 


WELL/ SORING  ID;  DANG  5*%^  nwft 

DRILLING  STARTED: 

LOCATION;  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  &#**>«»«<. 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

r 

0tFEtrH  J&RJ?£HJv  LITHOLOGY 

BELOW  LB.  BLOWS  RECOVERY 


O-Z 


f-l.f 


yx-jcf 


SAMPLE  DESCRIPTION 

AlA-fieoAv 


fn-t-tLu,  yeivj  (oO'S^, 

vev^ar^- 

cle-y  $o!*l 

|;h-c*. f v,  vfe N: PiVwj, 

shfib-h  i  Some  (tiUtS. (>•}!" 
Vf  |*  |‘  "3  -  9*T/  &,|CJ 

(til  yoUnV.  Oil  L/ 

$t>.j<J*vi  gr»^vLc</  p/^ck|t-_ 


I 


WELL  CONSTRUCTION 


//  J  £>r  >C.tVy£-L, 


A*/- cjfilltAyytiu.  o~t~ 
T  #  y /ufi^bc  CJ't 
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ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  I  OF 


WELL/ BORING  ID:  DANG  Hu'S)- 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  l 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

SLOWS 

PERCENT 

RECOVERY 

LITHOLOOY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

85  ( 
(00% 

c)fK\]  ancl^il  ls  broMiVyOr^ir 

bhcK‘><rn'c'r,cix 

5 fiMC'SQ  fid j 

9>'5" ;  iooy.  ft***  <3-5-'?  uieT 

Pro*v\  p.-5"  /j  shftk  Hg 

0-  £  ,  f/F/Wv- 

HhiXif  S 

Vt-tU  sr^-  t>L  ^ 

swo 

5jli s*”*.  ^ 

P(/*\  ,  Joint  l‘-kblej 

up  -h>  3“  iwotSl- 

10- lb".^ 

o/gamc.  yiCKitN.  fyU<’K  l&*fj 

3)//y  pit  a  bt-z.j  jo/fc^,  Ucrv  rviC  (St¬ 
ic  fro/w  ID  -  «rjT race.  p«b*^5 

vsii-^  5onwt  cU^jj  sohu.  fi/i.  o-U 

Ve>^  okJ  Ko^cl j 

ve*3  sl^Fr/j  woist  iif  i?. s' 

fhw  of.  S0*-*pA.  * 

/ 

Tb  <t  IZ'S  ~i  i\t& 

< 

■ 

ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANG6-  BC- tf  w 43 

DRILLING  STARTED:  &-/G- 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  T^t/  S 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

M, 

LITHOLOQY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

0~5~ 

5-/5 

15-aV 

LA  C> 

_ ^ _ _ _ _ _ _ _ _ _ _ _ 

/ 

Ilf 

Pca3t . ckv/k  jKo-rtv, 

- )  '  '  \ 

dr^  0~l&- 

^  A*-»</|  Pm-*'-  1  ^ 

<S/(jL 

trsxrt-K;  OCC.a,>.V»/»«^L 

ro^VS^  front-  h  vct-^  vv>aibl ; 

(.dor,  Tftivvv 

■  5-  I^.S-  \  /5  ptkbk 

<Vv4  s£* 

1$  M*rf(xd  J>lc*-K 

Tec^  ixs-n.r, 

o 

(pf&vU  oa-X  5o-*~l.  ,  bi'oc^K  Pim.  fo- 

eU~*c''  md-,1  ook 

It /■/*(*.  s\h/±o£tx 

phal^. 

•  rp  <f 

I'ki^AT 

Si 

ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/BORING  ID:  DANG  -Z-&H1 

DRILLING  STARTED:  7^2^-gg 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED:  >-30-86 

PROJECT  NO:  OROOI 

DRILLING  METHOD:.  <*3«- 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD:  ^pii t  spccA. 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  f^tr 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

SAMPLES 

BLOWS 

PEHCENT 

RECOVERY 

s 

LITHOLOGY 

V  c 
*» 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

0-2' 

H-i  1-18:  if 

H0% 

S4-I 

C/<\y  5  bfown  u/iHi  blftt-L  iwttli  c\ 
Cui-w,  (vuc^tWus, 

'SiU  «  Strong  oily  W'f-L 

iJheK  bUttf  Ako*5  /hM  oJoW$, 

Hf>=  AM  r\  b.^rUiM^  . 

HA  -  f^Lf  fcpcT 

i:S^  P/i  t4&  <pfp/n 

2*o//>/i  HPr  rt<* 

2-H‘ 

‘i-ll-lO-10 

10% 

ii-Z 

* 

c|auj  ^  oAro^- 

oil^j  cxCc-" 

jWm  S  sfo^. 

ftp  »$  /Stf  b=>  lo~V 

H -(o' 

l(5"3  5^2- 
Zl 

Wj  US  % 
recovsA) 

dUj )  o^oyc_ 

Oi|>j  0>c/o(^ 

;;</0  //fl 

//«  °iv* 

f*vv  or  y-6'  w«i  iff /*’*«. 

CVai-w  J.Hfd-C 

A 

fyissi  ■{*>  d. /c  broujK,, 

'u)A**-P.  -  ho**- 

<Z>d2&  /Z.  .  /7^  } jn-o*- 

^•<T“  Sf'W-  -  pkili. 

/’M  HA  -  0  i>pn\ 

SpM  Jl5*-*-'  K*-v  V*1-*" 
xz^  /V’oi 

B-/o' 

J-4-U-15 

ssS 

X 

G  !&-]  /d4Ap£y  y  <£roi  /& 

,~T‘rP  /  8"  ep/-*U&Lt-d>  /"}  A? 

Cl.  dt*r A  £/vu_>/0  <5 4n<r-iy 

f,  Uy  d/d,  uj/  .5 
■£L~eJl 

///U  cJ  -  A  OpfiAO. 

■  Split  sp&on  h.0.  d  ifALl. 

S’  ppm 

Uy^.'K  c»4  ^ 
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1  ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/BORING  ID:  DANG  1-  6H  1 

DRILLING  STARTED:  j-ZI-bS 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED:  ^-3 0-98 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

% 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

lo- iz1 

fs-% 

% 

davji  $,/+>  l,f-hUsa.KJki 

fine  j -h 'ace  \>LbC(e.‘i ,  desk 

Mfh  'O.qUx 

altoS }  oc/o^/zs,,^ 

k/ot'  Sa-ry^f)  Cl. 

/j/1  iff  fix 
n&  <  / 

jfJi/  5 f  S'* a  /LwAty'ici 

iZ-M' 

8-<H  T-2T 

SSl 

cl^j.  if, 

lo w*./"  I%S  {row. 

h«i  4-A.rt  Cm  -HaiCK 

W'ccXtOvn  ^  p*  W?l  ^ 

odor'  iMOfSb 
r  J  > 

m  2o(?tA 

Hfrz  If  pm 

Atlspc*  1^ 

n-ii 1 

I/-M- 

refusal 

ioo% ■ 

cJ'av,  uwet  Si  lf>  , 

\l0  lie  ffh 1 

V6  zi  ppt\ 

'tfht-  If**'-'  L— Xyfc<-«.  -/w 

ss'8 

V 

5a  «<J  yS&Ht-SrU, 
r<i*d  ts  £)** 

pK-bLlti  1  fo  /  * 

•/*  ue-t-j  h0  ojor,- 

Q-338 


ENGINEERING -SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANG  2.  6>HZ 

DRILLING  STARTED:  ?-30-88 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED:  g-|  ~8g 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  /i//^  Shu« 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD:  s?u 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  T^p../- 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEfPFTFTIN  SAMPLER  PERCENT 
BELOW  LS.  BL0W*  RECOVERY 


Z'^  IPZZ-IC4  ss'Z^ 


H-b  l-Vld'iS  S53 


i0'(5-g'{>  Sjf 


3-5- 4- ^  SS5 


khz* 

I  I  «o//i 


SAMPLE  DESCRIPTION 


cWy  j  Sow*.  S|f ,  pcfc*<^  u>wk  /ft  "  ^ 

j*4  1  dflit'l-  !)/«»_  |£ 

L  jJlic*  Co-yfcoK  odor'  / 

C/a yj  0~ 0  O-Ae-v-c  C->(  (-A. 

UvtAUv<W 

/^Vv^C  fo  Z  t-* 

o4e-r 

5<vji-c  ^  l  c^J- 

Uo-od.  5o»h.  pclrl-6-J 

l  -Z.  /rtCyt^a. ,  5/kom.^  oeLor, 

&/>u  Satviv}  S|t-  i^z-ich  lL.t.K 

CjcUj^  $iUVl«.  odrcvi.  ,  S^ow-^. 
p«-+/oL  /VyjVJ  o^""j  pt£y^<2. 
c-c^r~°' -  )  V}  )  fl'W  ,  ,4  /-  /f  <j 

bdSt-Op SfOOt\  y/Jcmc  a?y<»h<- 
ncK  ^lan'+Y  ivnjcnt^l-  p-t*jr 

?e*Jr  da-M  ,  U 

feWAC  ^  loos«.  J  vpj*v  ,5 

5>\a*4- fyo^c^**  (  Iouk,-%^  ,s  C.U;)) 
firw  ,  rare  '/9*  pt.bble.5  ,/t )aisr 

y)  Si/t,  broW,  WM  d°f,  Sofy 

lihtj,  p^bla.  ( 

pctYo(t^v^-  odtrr^  fnO>it  h.  cW" 


WELL  CONSTRUCTION 


5pU  1^°"’  l^-iLs/xsai- 
^  <3  f/>  />*  -/  Ht  i/t> 

Jfti/SOfp/" 

IJ&  o  f’/iy\ 


Ha  7°f>p^' 

'yfidt  >W</«i4 
^0  ()/»" 


/In  /  0  //m 

spit  A<-’-y ^p« ui. 

pp/»\ 

HA  »« 

/H/3  0//’"’ 

S/Hiop  OJ|V 


HA  T  5 '//>•'"'- 

0  {/UK 
Splii-yo  fry* 


ENGINEERING -SCIENCE 

DRILLING  RECORD 

PAGE  l  OF  2 


WELL/ BORING  ID:  DANG  2- 

DRILLING  STARTED:  7-10-8* 

LOCATION;  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD:  ipi;,  ^0- 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 
■  LOWS 

PERCENT 

RECOVERY 

■ 

LITHOLOGY 

-  --  -  -  _ I 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

|£'H 

8-6-l«'2l 

S.Jf-j  c4^,  hnfi  $ui(L  Mtc 

'V^'J  ,  n\n0it  oJJL 

•  So.ym.  tic^rK  b^c/C 
oa^-q  dp^o^-) 

Hrp"^ 

ItB  -  tiff* 

IA 

SS  8 

ro% 

A 

$lllr /  1  &<r  i>  n lOd'sitf' 

Saint  cky )  ro'V 

V<c.«j  wtf}wdt>-(b  <i{Uf  y*»n  , 
o^r^K  ptHkf 

///?  ?/-/>«! 

/#  erf*' 

if  It 

(5  ^y)/M 

IZ-23-iS” 

ipM 

55 

■ 

Smilyotyu  ^2  a  uo-Yit) 

firm,  liver  (/"  cley  h  It  «nJ  c/*.^. , 
iiigLf  pci'V',  IvUlsf  A> 

Ivcf- 

wry  dpt* 

lr&  'h.Ppr 

fyfnx 

'8'2 0 

]  6 

Sc^7»4  uMtssfit  fiukj  dsX  (0 
k<v<dis}ln  rlu.  woy. 

tv?  Ydfft* 

H3  0,’fifo 

to.- 

8aUldu.  sUl  ^  Prill  Oj<fj 

l-f-A  $'/’/’>* 
fi&  Of/* 

20,5- 

JfiCn 

ss/o 

iarjj  db/K  bfotVr~.J  P:«  b  »-*  . 

c^,^t  s>,  VJ  V 

«M bran- 1  lg  we+^  /)0  pchoUotn  odo1' 

&•! -V6 

tfP  1  Up  feet 

it6  Ofr',t\ 

21.1 

/e-f^SoJ ,  KftlfflClC 

j 

Tt>  2-/./ 

ENGINEERING -SCIENCE 

DRILLING  RECORD 

PAGE 


$ 


WELL/BORING  ID:  DANG2_-^W|2. 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  Ro^wwic. 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST,  lekv  S<^NwifA«  4  Si/1.**  sWu.iv 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS 


SAMPLER 

BLOWS 


PERCENT 

RECOVERY! 


LITHOLOGY 


SAMPLE  DESCRIPTION 


WELL  CONSTRUCTION 


d-Z 

2,^ 

S-#fc 


\s-lD 


10,  S1-  zV 


loo^X 


tbd/o 


jo^/o 


3  ^  £«AsCp 


CL^)  b/'ew«,  US 

• 

Ci^  t  iw)  tyl-oyC 

pJ&{Ua  Ze\  -  /  clu^njAz*- 
ivolib 

Ci«^  gltl- ;  L»  ‘^•hT/j^'V 

Sa« ci,  &s~>  f*MbU $,  nrMj 
(Vi  otS  ^  AJ  =(/»(•, 

Pcijily  2&>~*  l«  /owv  C'l-p-fkt 

Hi  Hi  $OMJ-  SAwd  And 

d7 1  , 

/o5f-  3 

Silk  i  biouin  son*  ck<y  t  ■fi/ml 

h  Sn*  t~/(  f  *-bb(  C'>/  /H 

£  )»**>-  <UA* 

5>lV  awd  CaoJ^J  Jvi  t/p|*  ^  3 '  gra«l 

covv^^cv^  <>£  p  <*Aebl*±  ^  cli&*nXtu\ 

£if,»  knvxL/'/C^}  fhOfS'/- 
</«()<  CaA»i'c«4  I 

Col/^fc.  ^s.  gv'ozjish  bhouM5V^3/2j 
ro(W  U^ooKp'of  ek'K 

*?<*■<!  ■Si'"*. 


H'ji/  J\ 


lIlK&'f  So-wfi>-  Z  /jy>(* 


M.  c-1  Wt~4.  zl/y— 

U&  ~  <?&•**- 

k/uks  h-kk  <rs/.*~i-X*~  i xT 
'2  ' 


H#  -  o 
tt-6  - 


Co/  A/3  actA-h 

aJVoJ  fUS, 


TP  Z3' 


Q-341 


ENGINEERING-SCIENCE 

DRILLING  RECORD 


WELL/ BORING  ID:  DANG l  ttw-n 


LOCATION:  Duluth  ANGB/Duluth,  Mn. 


PROJECT  NO:  OROOI 


DRILLER:  North  Star  Drilling  Co. 


GEOLOGIST:  Y  &eivu"5/y\o\- 


CIEPTH  !N  SAMPLER  PERCENT 
BELOW  LS.  BLOWS  RECOVERY 


SSI 


PAGE  1  OF  J 


DRILLING  STARTED:  e-r-fie 


DRILLING  COMPLETED: 


DRILLING  METHOD: 


SAMPLING  METHOD:  C<,»\  t-i  nv/  CrWi  C  t' 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


WELL  CONSTRUCTION 


5CUv7v6l  HaikJ  -  Opptv^ 


SAMPLE  DESCRIPTION 


6bjnd<~Jt-  mof  fliu*Ji  pn-jw-wk 
•5°  »*- 

W*-)  SJt  /' 

So nr-i.  clo-^)  I  lithOl 


Si  1  f~  J  Soy>^-  h>r'a  'tf'-J 

£c*.bkr*-d  Mb  -  Ofr> 

SL-jLrl-j  moiih 


!»w  , a  yj'iT. 

3*  it  I/’I.'M.  OAXU.J 

«-r  e-£'4 

O  cf  c^rvf*  O-vwU 

VC™  -t-xccpl-  6ot-kw- 

i  /  «Mt'  , 

1  W<* 

r*lrt<U;  p-cb^j/vjj/c^, 

(*<.+■  #  |viiw\.  S^/S*  A* 

dc~/*\  ^0./’A.;(rtca^  in  - 


rs>  ns 


ylw<j  <--j.  scwjA  ■ 

O  j yf>w\^ 


/tij'jli  A  < -I hiy.  bt  IS 
CafoJ  b-J;-:<!C  nr  "Mb' 


ENGINEERING -SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANG 8  A-  MM3 7 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  f?otfr^lc 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

1  GEOLOGIST:  7^ RiawitH <i  +  H  l?oddy 

WATER  LEVEL  DATE: 

[SIGNATURE:  ' 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8 . 

SAMPLER 

SLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

0-5T 

too °h 

SSI 

UV.  5 Om<  Sil-fj  f/ficc  i  PtH<. 

plxib/c,  $6p-t  J  hK/Sf-  A  Sl-Q  lu-h) 
ivtolSf- 

s&^p-L_ 

S’- Ik 

cj^y  ^  troiuiA  j  Scjtw-c.  Si  1  ty  5fr^c.  grsiAcT 

MCtsf  fro*  r-s'S,  i^oof  4?-l(s 

so-iv^L. 

4  1 .0  p/>^ 

> 

iond J  l/ciiM ,  Z///C  /o  Co<lOe;  ^Sv^c  5/1 ft'/tj, 

c^V;^os-e;  16-  H‘%‘< 

U-I8S 

a>o  aJm*.,  S’-/!, 

***«  /-cW/cr  *>/.  s-/  ^ 

/V /)»->  ScMY^tu  41 

TO  <®  /8#  '  - 

- 

0-343 


ENGINEERING-SCIENCE 

DRILLING  RECORD 


WELL/BORING  ID:  DANG B  2-  A)V/3S 

DRILLING  STARTED:  8-/3- 88 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED:  8-13-8% 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  /?^M„rc 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE 

WATER-  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS; 

SAMPLER 

SLOWS 

PERCENT 

RECOVERY 

0~eF 

6o% 

S5  / 

$ ~(o 

!(&&> 

/<?-/5'.r 

i  2*ootfl£> 

( ttcoj  * 

s»> 

J 


19-30 


CAy/W  S./t,  UA  i^/htce  <  t?t»* 

plbbj  £$(  insist 

Clay  and  (^un. >  f,  (+4.  Sw&j  Hhn\o1 

r-  -  _ .  r  T.  *sv\ 


-fiwej  Sm£  ,  ^•/v,'v 

SU^W^.  rvtot$f- 

/<?' V  J  ' 

c.o«,  rocK  A*s««^<j 

CO-)  o--uA  1  b/Qlun  S(y/rr*,  <^o. 
S-lc1 

C\<i^  o-wSt-sJj-,  S<>'’'>-<-  o-o  ^-U-v-t 

&<5rocK, 


/Aw  cry!  S  U-or~fJ<  •'-  l  f>"V'- 


ro€  So' 


ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  I  OF 


WELL/BORING  ID;  DANG&2  -  tyW78A 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED:  e>~{}-8<2 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  J^L- *>»,<_ 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  feu.r‘  (?(art£v*>MA  a*d  Hita 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  IS. 


SAMPLER 

BLOWS 


PERCENT 

RECOVERY 


LITHOLOOY 


SAMPLE  DESCRIPTION 


WELL  CONSTRUCTION 


0-5" 


WO  . 


i0'lfsr 


(35-  Oo 


/(,-  8“' 


ko% 


|{?0% 


Xj*  ufttr 


Clay  ,  bfcoJnj  Same  iilhj  A 
pck&kf, /^.McL-fcd  !/* I 1  (  slliylJ'ty. 

■  MO  ii/-  ,  •CwV'* 

1  ivOtJW. 

S]r;  S<9  v*  <-  do^.j  >mo  Ifibbkij 

FlVIn  Y4T3  Sh'fTj  btoibl-  ib 

clrj  to)  Jfb  j‘ 

S(/f  (SoK"t  da’^j,  s<V"~0«-»  "S'k-IO 

Iniwvodj  d^fo 

S w»'  jI- 


B«u/c!ei)  cLir«  gr»-g  -blc-*  K. 

toto-' 

femve-l  .  fTrttl.  50,1,1  «■»«>*«■ 

{Ktiil,  Sv>i>  !'»-wUci  ) 

IcoSC-)  <~-k. 


P)^D0/j£D  £35 


,  / 


l4  HJ  <7^  tav^o-O-  ^IP/W 


l)liv  of  £  cii^vG.  Zipftl*' 


[15  <lfP* 

///?  <./  //’/»' 

CkoyOi*'.* 


G^'AV* 


ENGINEERING-SCIENCE  ,,aa 

DRILLING  RECORD 
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WELL/BORING  ID:  DANG&  3,- 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED:  #-/£-98 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  6.  ia 

WATER  LEVEL  DATE: 

[SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 
■  LOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

d-r 

5-lSS 

bo% 

O'l'i 

5U 

w°/° 

Ckaf-l  Ltflc  ill(-  (  p\nhl<.jf}rn<, ,  Wil-h 

0-£4.  u,*k 

h/ griVdJy  fiuo  mchns 
HLKcjC  6^  f» 

C\gy,  brcwtv,S5«c  s«/fj  p<bWes 
'Aj  ~  S  c(t(intl'k*  Coh\r~jr^- 
-rAs 

sand,  Tint,  IvW/S^  *>  sL^JvA/-) 
fMOIS fy  pl/ob/c J  A/of  Art* 

I'Kf'FS 

H»w  oPsowJp'L.«<.  \pp»'n. 

flm/ of  s  a.  o-I.S'fffi 

^  /3-'> 

4  1 

35  3 

ckyj  SJic  «vi>6Ve,  Jma1! 
r/cAg  ^UcK  st-UnUc^ 

Y> 

BeAwcK)  It'S*-/?' 

T?  « 

• 

ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  /  OF 


WELL/ BORING  ID:  DAN 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  /k.Ks  /ZJ^ 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

SAMPLER 

PERCENT 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

BELOW  L$. 

■  LOWS 

RECOVERY 

0~zf 

^0% 

Olc\y  h>roior\i  f i^e  s"<  <  A 

H/\ju  ^  £«•'/■<' 

fxJ°loles  kt*  A 

Da*' y-  *fo  H  CjCtA-y 

4-  ^ 

$1$ ' 

IOO% 

CltKy  [eufet-/  fl’Tr-  t  tie'>  Al'r'. 

v0  ‘  it  i/W*  (  liktkca^a-^ 

tiP-’O  (?/?•:  •v/- 
c  /  yy— ^ 

’ 

G/Lvy,  aLttJvG->f"  V**  lA-J  ' 

3 

ojc t.  • 

,  4 , 4 ‘•■■'s ' 

liviK ptbb^t  <.k*n 

12 'si IF  (,,-<**'  s,r^c  iiH< 

Sa,\A/  (•■vk-'t'  pJatokj  tCf  -Lj5' 

T-i/'V.  -fo  -A''^ 

'W*  A-'  5 

j  4rou»^  SjimT  Si  1 1( 

7-C'-  I  jl 

tffJU  ±P-i  c,~S><*. 

4.  4  (0/0-'^ 

1“  ' 

ENGINEERING -SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID;  DANG2. 


DRILLING  STARTED:  &-J-S& 


LOCATION:  Duluth  ANGB/Duluth,  Mn.  DRILLING  COMPLETED: 


PROJECT  NO:  OROOI 


DRILLER:  North  Star  Drilling  Co. 


LOGGER: 


GEOLOGIST:  ffi  e.  m  c  t  ?  >vj  \ 


SIGNATURE: 


SAMPLING  METHOD: 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


DEPTH  IN  ,AMpLtB  percent  LITHOLOGY 
BELOW  LB.  *t-OW*  RECOVERY 


O' 2-  |fc-|l-)$-|(>  sj.| 

’dOVo 


S-?'  t "I®- 18-32  ^5-2 


M  so-i»rU. 


10'/?.'  IM4-2H  ss-3 


WELL  CONSTRUCTION 


A*  i  <-<_ 


o  s  /?  L  '  ~,f'" 

Ufl  -  °/Y7"i 


HA  ~o y'pv'- 


'Wv'tf  I'Ufc  locM.f 

fttrtpUi  kl-ruxS  up^.i 

Wi  o  /V'M. 

113  0 

ICS 


r/o  zphi' s?00* 

/r*2?  './/S'* 

TD  ^  «  25,4 


ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/BORING  ID:  DANG^Lofi  7 


LOCATION:' Duluth  ANGB/Duluth,  Mn. 


PROJECT  NO:  OROOI 


DRILLER:  North  Star  Drilling  Co. 


LOGGER: 


GEOLOGIST:  ^  ke  MJ 


SIGNATURE:  / 


DRILLING  STARTED: 


DRILLING  COMPLETED: 


-n 


DRILLING  METHOD: 


SAMPLING  METHOD: 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


DEPTH  IN 
FEET 


sampler  percent  I utholoqy 


BELOW  LB.  •LOW*  RECOVERY 


0-5 


SAMPLE  DESCRIPTION 


WELL  CONSTRUCTION 


3T~  '( 


?-l< 


Uo% 


l  00/o 


Ci/ty  j  Stl A  W«  t/AJJ 

Qra<i^L  /r<^  ‘A  -  joe^t  U/f~  *-< r r  .  ( 


To  U'C-T  0-  S  ' J  pd-l,  /c( 
+o  *"  cot~~0* 

T r«<«  S<-t/ 

C,la.y  o-^c/  Silf~  t  b'cj'*’* 

'(x) 

'/•,  '•  -h)  J  A  'v'2>'4<l  ftf  UJ<^~ 

/\  (*-y*rz  >» 1  "*A 

Q-%"  -t* I  Lk  Cu  I  4. 

StH- $*•-(,  qJoh-J*-*  tjro-^ 
Uycrt  Le+wte*.  toific. 

0,«. 

/  Sck-^J  j  briu,‘^  ,  h^c  Ci  ^ 

C,la.y  >  aUuJa-i  fr-W'  '/i  ' i' 

*>-/< 3V  CA.V  ,  <>«—  , 

10- /  t- '  •S*»'0</  6'W',  t-*4'* 

fdltfj  -  l**  j 

lrd*JK  l.-t+t*  C^dya-J 
silht  ficUu<  4  aku-J»^Uct 

11- lS'cA y  ,*££-»  -fitfi**  t  I 

I 


h//U6'  0^  S*-^ 

^  <  srr 


tf/JO  a*  j 
<  i/’s- 


f-l'VU  /■  !?*• 


e 
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WELL/BORING  ID:  DANG  0  £  lop  f 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  . 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  Mik* 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

•AMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

O-if 

9o  % 

J  bro'J* ,  1 ;  fH<L  r, 

fi'kVU  Of  Sa~fJ-r 

S&f+}  f+iAkx  fc,  " -f-o  I*". 

(rr*‘^ 

S-8' 

/ou% 

Cj  I t  h  ^  /|  WZe  -Ti  1  £  t 

(H  Aj\j  Of 

SO'~e,jc?cLC(es  +u  x", 

^  f  ^0/0 

*-  'I' 

loo9c 

Cityj  f.+H y 

jOC,M»(cS  {-o 

I  L“<V ' 

tdo  % 

Lt  r 10  ioi/cLr~f. 

Si  1  P  izn)njk\  G  hi  (•  W4 

t* 

Sco^y  j„e.UUs.  *  Ad’ 

t 

I0<i  % 

l , 

i %+y>no  f  __  k^aJUd*.  t 

IS- iV 

1(10 % 

CoLiro  t  <jr-'r  ,  **** 

// 

b’Cc^rm.k. 

ENGINEERING -SCIENCE 

DRILLING  RECORD  ,  , 
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WELL/BORING  ID:  DANGfSZ.  w P  ?D 

DRILLING  STARTED:  0-/6- 9® 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLE.'*. 

•LOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

0~s-' 

t 

*~isr 

-  J-  ~ 

lOO% 

ss  / 

* 

Cb^jh/llUrt j  Ittflc  Sllt-j  $<SH&  ortfcMii 
p/auj  fekQtfcutfj  o-/i  pi  able 

Pszt,  blocKj  /-2/  Monf. 

)SoMe  itUj  s and i  A'/ie , 

pihb/'tS  — 

TVam3“^j 

0-Pp<«v  -Sa<-vrt5.4o  J. 

f'io' 

Cky  <\nd  a*-i  black)  tvcflblj 

yom<  Silt  ^  ve/^  ,‘uo/sf,  T/r/k\ 

Cfoy  ;  Sw«t 

CtcJw-j  -fY***^  ?-5 y  vc^^wvo^i 

Sand  And  Qa/lP  fine  H> 
gtui/cV a*yjtc.r -k i  Sabia-j^elAtA  j 
lif-fit  c-l^y,  Lo5e;wci ,  {/'©««■ 

3g^C  f<SUc<  '//—  *j*4  dtc*—4XXs— 

SiU^sani£.dc\y  ? -trace  p*bble>, 

S Ugla/jj  r*oiSf-,  Very  IV*  hd<*iZ 

Sand  and  6  r-cvtA  ,  l<Hylr  C/>*c. 

J«a<wg^r>-X. 

lo^v  aWt )  13.^-Hd  bub 

Jll  L  ,  ?«'►<  Sill  ( To  (w 

Id -IS-' 

//„„  tif  SOnvfA-  A  1  /*/’'** 

s«T^- K 1 

p*ibh:i  /a  ^  wt£ 

Q-352 


ENGINEERING -SCIENCE 

DRILLING  RECORD 

PAGE  ?  0Fl 


WELL/BORING  ID:  DANG*^  UjP 

DRILLING  STARTED:  g-/fc-88 

LOCATION;  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOQY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

xm'-ts1 

x'-rf 

I009Z, 

■sr 

FibJ,  lotoc-f  j-c.,  C~\ 

^  ^  lo—  yC  ^  Siyn*-*— 

i^r-  ir’^i 

1  cf.  !>m 

Si'ILj  ckfySowc.  i,(«o"cL 

of  ahiia.  4 "j 

hcl*(-,'S<KA>  far'**- 
«.  bece^  molST  oX  |gri*/i+L 
inCUO-y«.  fol.l+^crAnd^giV- 
-  IS  o-b  ^3.4*,  ve^j 

.Atlf*  o^\J  Cky ^  pcti/cr 

coon«L»-X  A* 

Sfi/jW-/}.  {V«* 

ScdrvoJi  3  6  l/3-~  %  °)  ,  •'•ibb!<s  /te** 
36'/?- 

$cdrccK 

iM«  <rt-  A  lf>/>^ 

i 

t 

I 
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ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANG  6 1 /w  A 


LOCATION:  Duluth  ANGB/Duluth,  Mn. 


PROJECT  NO:  OROOI 


DRILLER:  North  Star  Drilling  Co. 


LOGGER: 


GEOLOGIST:  A./cv  S.  /Z.M- 


SIGNATURE: 


DRILLING  STARTED: 


DRILLING  COMPLETED:  %/  loft'* 


DRILLING  METHOD: 


SAMPLING  METHOD: 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


0EfktIH  sampler  percent  lithology 

BELOW  LS.  SLOW*  RECOVERY  ^ 1 n 


IH~U 


SAMPLE  DESCRIPTION 


<lUj  Cr-c/S*  1  +  c  ^5  (j  'S 

cUi,  b  to 

ihSoUJL.t  ’4" 

fora* y\  I 

S,  If-  'i'ruar  U*).  lv«T 

Jl£u‘~<’4*-vY'  */iy  "  ft/  3  *  jptjftf** 


WELL  CONSTRUCTION 


J/' 

hiojo  o-*-  s*-/>4 
i 


TO  1C 


ENGINEERING-SCIENCE 

DRILLING  RECORD 


PAGE  1  OF  < 


WELL/BORING  ID:  DANG  12  2  /huslS 

DRILLING  STARTED:  Y/U/& 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  /4>, 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

i 

DEPTH  IN 
FEET 

BELOW  L8. 


Qt  S’ 

b-  I c 
H 

M  -  /?{ 

Ni-'S- 

/iT-i? 


SAMPLER  PERCENT  LITHOLOQY 
SLOWS  RECOVERY  T 


SAMPLE  DESCRIPTION 


i  hrj-'r*'  $•//•  (  —  </ 

^0[Lr 

Chv  <w  sW-  »•«»<*  /  <J  /,  /  /  /  < 

*&«  f  #  (,  t*  c*~r<  **  40  *r  V  l  (£/<-,, 
Jo-**'  t'o  .  uvcY*  i 

-iscr^,  So*~~<  C^Ay  £1  £,  //*"  j 

jott.U',  <<,*.  i  Jpr 

S*w«  «./  S'./Ff 

^av  ,  Cparu.yr 

rd£t/  pUyl^u^  vU*s 

»'vc{W<,,e 


ro 


WELL  CONSTRUCTION 


fttvU  d^~  So. 

U fJOd-J  i  -v-fc 


}-/hjO  Oy1  ie-  -yl- 

+  1  f>r  ^ 


ENGINEERING -SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANG  65  A ujIO 

DRILLING  STARTED:  /?g 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED:  2/-U/?* 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  '  fZjvso**. 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  S 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 
•  LOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

O'S.s 

c€^o 

/YA/^  d£  So.~/h- 
C  l 

<^Mr0  fro^  l^~  li; 

3  -6.s 

[Od% 

dib~l  0,-0  Si  If  ivvwKdV 

/L//Vcy  J/-  s»-^ 

f  •'*'»,  Ui<V  '■fiiv'*.  (  c&is-O—  1 

<L 

1\£A 

C.l-'fo  T 

loo  % 

(>  t  Cj/'&yy  j 

j-lfJO  0  / 

COOS* C  yolyH+tts*  ;  0/M^k 

c  9X  ff  A  <  1 1 

s  1  /°/~  — 

q 

t°oVo 

_~bSt  i  bnul*\'  S<t^  e.  aL  ^  \{HU 

f4/W  u/ So*/1'' 

t  a.l*-<b~r  //^_  Lf  fjfiW.Us 
Soft -Sis  ^ '  ^ef 

z. 

%>%> 

Si  1  ^  L rd1^ ►>  Sv'-.e  ok  A. S*.^g/ 
l  / 

Uj<* 

f/n/o  0/ <-  c-/»A 

Si- — *?- 

T  0-  17.5”^ 

ENGINEERING-SCIENCE 

DRILLING  RECORD ' 
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WELL/BORING  ID:  DANG  6  ~L<r 

DRILLING  STARTED:  ?/u f?e 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  /hX  $  /U6*. 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  1H 
FEET 

BELOW  L8. 

SAMPLER 
•  LOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

Q~S 

Gito-jr  J  St/*~ 

Haju  o *  c+-yi* 

*  /P/O 

CXiC^£h~  U,CT-  SJ-Pt- 

,<yo*iss<-s**S  fs  ; 

X*  t+yC** 

/ 

£’H> 

loo?* 

C,!«-y  £,<<*'  A-VM- -/>t* '--irJ.li/. 

H/tJv 

’ 

,  .  .  ' 

»V» 

To  HS& 

Q-357 


I 


ENGINEERING-SCIENCE 

DRILLING  RECORD 
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DRILLING  STARTED: 


DRILLING  COMPLETED: 


DRILLING  METHOD: 


SAMPLING  METHOD: 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


SAMPLE  DESCRIPTION 


Si  (  t y  0;  /-2J 

rW,  0cc<u,;^(  p  c 

2-! 

j  kro  •+>  r\ y j  IcHt*  A»  -f,~c 
&  1 1“ y  OCCC\H»r~-l pcb^C  6  ^  'i 
/nois^-fo  w^r/  £"c>A- 

CMy  t  Lnw«(  5o*>c  r 

JA'Afc/e*  I'll"  m  c(ta-cYcp t 

t  £•?<*-  +0  UC'y  -firm 


WELL  CONSTRUCTION 


(Wt;  a  'yO<^<£  . 

4  / 


<L  I 


TD  !^ 


Q-358 


ENGINEERING-SCIENCE 

DRILLING  RECORD 
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|  WELL/ BORING  ID:  DANG  /? 2  /hv<Lt> 

DRILLING  STARTED:  frs 

LOCATION:  Duluth  ANG8/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OR 00'; 

DRILLING  METHOD:  JPri  <t  ' 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST.-  /W.(C<  S. 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

0  "S' ' 

fy  AJU  Of  £  «  -/•>“ 

■ 

CsitXy  /  MUx  St  t  ^ 

1-  h1 

I.tWi  a,  nr  1  'I'ptiiJet' 

H  *  S" 

* 

l/«-  y"  jo^u' 

b/VU  OS'<z~y(k 
f  1 

S-u.s 

G—t/S *  ( 1  ~tracc  S*V 
^  '•  4  If  *pJLj,Ut, 

To  1-0  /'is'— 

1  IS 'll? 

/DO?. 

?(j  CjC& y  ,  / 

H  WU  Of  £<-  -y  *• 

<X.S-1  $ 

f°9o 

/y/V  </  <)f  Sf-ff, 

2  UrJ*~+  ^  "  A*  ‘y  ^44  '0  ^  F*vt  r 

•+01/ yTrtv 

/- 1 

TO  /^' 

H 

Q-359 
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DRILLING  RECORD 
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WELL/ BORING  ID:  DANG  ft  1  Mw  l , 

DRILLING  STARTED:  9  /i?  /n 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co, 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  (vf^  S. 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L5, 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOQY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

o-f  ' 

£ O 

SS  1 

.  •  f 

Ay  G f  S’ ^  /lis  ^  Lm, 

friu.-Ut-’f  ptbllfi,  //'>»  >• 

Ha/U  dY  C«~  h  4/ 

A  /Wk 

In  //‘a.  .  £x)ftj  Mu1  Yc/ 

S-l{ 

hot 

dj*>  {^v^-Uc, 

SC.-J,  c.CZiZj  V  4t>  * 

M  V 

City?  0*"-^  f«  (f 
aCZ^U-f-  'C'  ij •**/>**'*, 

tfhjU  dfs» — /»  ^ 

Sof*-  A-  , 

1?- 1  % 

*0% 

fryUU 6-f  Sc~~pU 

if- 1 4 
U-iv 

«iwy 

f>c+y°rot  l'«  ,  C4J4^c 

4-/^  — 

Cfrai-iJ p  ioU+i  'f  f^y  >  <  —  <L.'X' 

/So^nrF'^ 

• 

T*0  ' 

ENGINEERING -SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANG  1,  Aw3  3 

DRILLING  STARTED:  <g/ly/fi- 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  .  OROOI 

DRILLING  METHOD:  3U<o^/ 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  /H.Arc  $.  docU^ 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 


0'<S 
o  -  < 


S-i> 

S'- 

lb-  lb 


-  ■2./-S" 


SAMPLER  PERCENT  LITHOLOQY 
■LOWS  RECOVERY 


SAMPLE  DESCRIPTION 


blacfi-  f/T 

"kl  "i. 

£&•£+'  <WiF 

Cl/fal  <1-6* &  i  Sf-J*1*' ,  4  trvi-V^* 

K  4-  b"p<A4«,  -A X  j 

(  -{ruLr 

oLu.-Uc-<t  ^V'  •'Ol*  faCb(,l*4,  rtvJiJf 

■b  wcfffy't} ,  /;;~ 

~zJ_S j  k«,A*/H,  cLy 
cihn-dc-1-  ^  -fo  ^  u peW* *  wt'f 

Si  ft*  So  —  c  Svr\c/i-<?  t-hr  f 

t+f*  4o  2f  *" 

Iwt'f 

,5a— <x— *A  Cj  *'A)r 

4-— •*%  lOi^* i\,  eMll'-L 

(>CA^lpro  i-wusui 

T>o  ~Xi 1 


WELL  CONSTRUCTION 


/V/U^ 

<L  V/31- 


/YA't/  d 


li/oo  o/  ■S 
^  1 


(fK)J  df 
L  y/0/°^ 
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WELL/ BORING  ID;  DANG^/w^ 

DRILLING  STARTED:  /Pr 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  ft.kc  S. 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

0-5 

~!S% 

j  ■/oJi'-'f  6-  /x 

l  l/Op- 

s-is 
S~'  1 

/no 

d*  >  j  b  ^  f  , 

Yi /\J  U  Of' 

L  l 

* 

r^\ 

1 

r 

• 

CslAf  Si  l A 

ta<>^0^r  ^"+0  j" 

,  SaSt-  /-0  yw t&Ho 

wot 

,  to'^,  e,U^  -f 

u y 1 Ci  l~i0  3  — 

Wtt 

710  ii" 

Q-362 
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WELL/BORING  ID:  DANG  {?} 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  A'/q  £  faje/y 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

SAMPLER 

PERCENT 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

BELOW  L8. 

BLOWS 

RECOVERY 

O’S 

*0?, 

}tAJV0r  S'-yj/e 

0-\- 

^  blue- ,  So—ts./t  J,-,,* 

• 

st  U/dr  So'Pt’ 

l-  $ 

/  f  A* 

CUv  St  1 1~ ^ 

fictlicc  '<**  4v  W t 

s'-  ll/j 

G^<*y  j  Lriujn s.  </■ 

(-/  >U0  0/ 

SS7 

,  A  p  <’lr  ^  ^  /o 

^<3  i/C/v  -Aj.* 

A  ^ 

<L 

( 1.  ■>-/**' 

(Jz-oy  ,  ,C Vurceff" 

,i  H'^o  up  ti'v^ 

(syfriKSn/*  rx)c^  — 

*■  '/V 

l«-i  A 

/m6' 

8o% 

6^y  />  /V"K/'-'  &  O’*'*  ^ 

Af  A/  <J  0  r 

r  P  cA>(f  l*  5  /o  V 

<  /"VO  -  . 

k-/r 

V-&- 

\ \jo^  /  tus  £  -u% 

$  q  — ^  ^  *  /r*“  (ttft+ 

/■  7  ■  TT" 

^  ^  /  ^  —  r  ^  -  ?  1  Js  i  i  ^  ^  4  ( 

wa/cT  r,eti,(  — ' 

|7-  n  y 

6£i(d!p>-o  b*dro<'t~ . 

■ 

TO  05' 
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WELL/BORING  ID:  DANG  £  j /W  jS 

DRI LLI NG  START E D:  y/j.  ,■  /v-  * 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED:  f,V>  L/jfX- 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  X  /?04^v 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

LITHOLOGY 


SAMPLE  DESCRIPTION 


Sit'  iiit)  t  J  /.  H(-C 

at  *eU>(cs  it'1  -ly  1  kj.jT 

S  j  t  (>*-«av«a^  $0  p-e  ij'f’  'trace  <!/< »v, 

•  50^ 

C/t'-y  6  ro**y*\  I, tfl?  -4)  5t'— «  S<  H~ 

' -  /  '  +  tj 

Aio«_po  ‘fK*u«  f  0, Ks 

'/ouc^  *^K»~ 

/  1  , 

£ {  If* a>sJriM)>  V/v /'£/'<  S<l~r/  ,  cvo'*K<t'~t 

pl^lct  {£/'  ^  ifi. > 

Cj»Wc<-  ^  Qklty.limt^  (a  (t {,'*</ 

IK)  7  ^  ^ 


WELL  CONSTRUCTION 


HAJiJ  0/  £  ..-/.■•> 
1  rV  '~ 


r//V<V  *  '-/’^ 
c  i 


ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  i  °F 


WELL/ BORING  ID:  DANG  /hu/ ll  DRILLING  STARTED:  6-2 O- /YSV 


LOCATION:  Duluth  ANGB/ Duluth,  Mn. 


PROJECT  NO:  OROOI 


DRILLER:  North  Star  Drilling  Co. 


LOGGER:  ^  P^, 


MW 


SIGNATURE: 


DRILLING  COMPLETED: 


DRILLING  METHOD: 


SAMPLING  METHOD: 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


DEfeet!N  •ampler  percent  utholoqy 

BELOW  LS.  ■LOW*  RECOVERY 


0-5 


SAMPLE  DESCRIPTION 


6-* 


$-10 


h  -  12 


iv- 1  ^ 


D-'> 
15-  tf 


ii-n.s 


WELL  CONSTRUCTION 


HflJU  J-  t  pp  . 


Of  Si  a 

yO/=^ 

H'Vf  cV  /?-*>•  ■e  - 

(\~\cA  £  ^  < 

^ -  /  /=>/<» 


fJ/Vl/  Of  S.a-f'u 
Si  pp  — 

t-j  AJ  U  Of 


ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/BORING  ID:  DANG&-H 

DRILLING  STARTED:  g-2^Ci4>^. 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED:  ^-?>o-|9  6B 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

SLOWS 

PERCENT 

RECOVERY 

LITHOLOQY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

0-£T'8‘ 

ss'  / 
~W°/o 

blcicKj  ^Ti-e  oitfxnK  mqtriaj i  . 
moi^K  plo»t 

r/nu  c/A-Scw^C  <  (.0  pf** 

-S^ 

r ' 

. 

MP/f/cd  a .i<J  Ixwih  (Vom. 

5"?^  broils,  fr-ata  ? "/S'} 

/wvi-  S'llf^NO  jrc'/e.l  of  filobUCj 
pl.aUtj  v<^  ^ois+  Ircw 

5"- 8  ^  io  -fVim  5  -  |5~ 

/pnfo -fSAnift-t  ^  /.J,<Vt,^L 

/Atf  of  AUjjv  iofekle, 
iro  ppm. 

/tm/  crj  b/0c*4tiin^  jtrtl 

L  1  fpfA. 

Wiky  fciA  ci/  -S' 

i 

I5'8'-#V 

cJay^  brcj^JVs-j  //o 

0>r  fi-WJeJ  ,fllKb/ej  plfAly /^'PJ 
frat,  layers  /-;* 
tktK  At  5  ^,5,^4 

kyttfoj  22,1,1$;  21. S,  N° 
V°Uftl  *r  p«.l»bKo;  t  uof-}  IcoiC. 

SHt  RA1 

(/nj<3^au^/  /tf/t  4  Ao^/i . 
Btexk.f'fv 

tfnj  of" 

\ 

AS'8''3l'K 

s 

< .  briw* 

claijy  SO/WC.  t**w^ 

1/^  — rJlCt)n  //fAsto  i, 

NXJiSi-, 

Sawiy  *»it  bwp,  Some  S*//,  £>>*<_ 

~  3tt5"-  3/ 

(foj  <<P 

X  /.‘Vr*'1 

»/-  t-,/— 

*  SI  H 

ENGINEERING -SCIENCE; 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANGg~4-rttf2Z 

DRILLING  STARTED:  0-2o-|<?£8 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED:  Q-*0-i%6 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

SAMPLER 

PERCENT 

LITHOLOQY 

SAMPLE  DESCRIPTION 

BELOW  LS. 

BLOWS 

RECOVERY 

SAMPLE  DESCRIPTION 


WELL  CONSTRUCTION 


ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  1  OF  Z 


WELL/BORING  ID:  DANGS ~<j~  Hb/Z-S 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST;  /Ptein(wt  v-ftifo.  Toe Idy- 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

OEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

0-5 

- 

5—  15 

&>°/6  x 
55/ 

S6Z 

X 

Cky  and  Silhj  bi'iOJhj  So»»t  c.  yc-v«-( 
au  d  ^cbb/es  '/q  -  /  ''  ji)05<tj  slip  ktly 
Mo/bl,  0 

%&j:)  darts  **lfk+*' 

vi IS 

feat.  cboi/t. 

-  J 

CUy  ct.ij hwfc 

Sill,  p’uXblty  <3  Tiriw  IK  c.jfe; 
J-V$r 

CUy/5'l«/e  aJ"  o-bofc  huh  bromnj 
and  Some 

foV  ■$!  /fy  sowc  5a  /Oy  Pn  <.y 

wef,  W ;  7  '*7 "  -  §'/  " 

cky ;  b/w/n  .  Ij-rix.  pb^b/c. 

totfery  huct. 

r<\,bks  s1/"'- i3'S’,/ 

SlU,'  ■***<■  ****\,  *"«■  1,0 

'  i  itw C..  _  , 

u«yj  yt'o  M^h. 
f}'  S"  ~  A?' 

i/w4y.£*s<.  O  fpn\ 

Q-368 


ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANG#-^  -rfvi/2. 3 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED:  fi-lQ-Qft 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  h ^ 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 

•LOWS 

PEHCENT 

RECOVERY 

LITHOLOGY 

8AMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

100% 

SS’} 

Clay  (  Lro'-"'  t  $•>,>/* 

MO isl-frc* 

trioM-tre*.  7XS~lff 

0^  f—bbtct  /K.CAX. t-K.  douinl^wcl 

//<w  oj/:>  o L  (- 

*r-2>i 

IS-'t-'f 

3/ 

2.7 -4-0 

-3s— tr* 

VS?o 

551 

T 1  /A  {y-\twv\  SO'x'-  C-U. 

- - -  J  P*  , 

3c7^  (ii'ToV'' 

f  ’  Au/of-io  U/e-f’^ 

Sa^J  .  S '/tf-erjclvf 

V'  i*at 

Sof+, 

(Lvx  ^  ix-h-pO.  <  1  ^ /'/>*■ 

S53 

3/ -33 V 

dedrocX- 

1 

I 

Q-369 


ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  L  °F 


WELL/ BORING  ID:  DANG  (3  4  -  AW  2.4  DRILLING  STARTED: 


DRILLING  COMPLETED:  %/lH  (W 


PROJECT  NO:  OROOI  j DRILLING  METHOD: 


SAMPLING  METHOD: 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


SAMPLE  DESCRIPTION 


io^vc-  c/‘y. 

3  0>^r  f>cH /rj  li,"  to  t  '' 
yutt~  To  ►n.w.V 

,i>Vwi~  t  T-~*<  r  x,  /rtlScl*\ 

w*T ,  vs-d-A 

£**>•■,  ;  /'W<  x'./T 

r><Hst  4o  u/^r 

((  ’f’f/v  S’.  <*  f  1~ 

fhOM  F '  0  l.iH-t  pzl-bl't  k, 

•+o  3  % 

cJ*> 

< - — f  /  /  <> 

p*.i?k>  faj  /*i‘' *tv 

g  CO’^t/  (A/C^ 

\H!<  S.  A  w 
A  "fo  3*^  Nic^ 

^*0  t-sye-f  ^  ■/£] 

CUv,  ,  -So^  £•  /^. 

•  *  / 

£c***-ct  t  Cl  j#*  tebl  <■  $  ''to^f*' 

-rlV-  ,  yf,;^ 

C 4  *v'ti  ^rilu/ 

C(/of  £  1 1  f 

■S&-J  t  £  ti—  /^,T  paten*  f/t  *  +0  l'" 

/  ,.  <S 

_  yo-ji ,,U> 

0.  Ci  '«-> 

To  3"?  ’ 


WELL  CONSTRUCTION 


/V(j  dr  Jcl^I 


H^U  (•>/•  J  *;~S>t-' 
C  l  ^/=>-_ 

Mo/i^  A  Z---'/'1'1 

<■  1  yy>  »*• 
c.  \  t*r  - 

<A 


ENGINEERING-SCIENCE 

DRILLING  RECORD 


WELL/ BORING  ID:  DANG&-*-f-  U/P  I  / p 


LOCATION:  Duluth  ANGB/Duluth,  Mn. 


PROJECT  NO:  OROOI 


DRILLER:  North  Star  Drilling  Co. 


LOGGER: 


GEOLOGIST: 


SIGNATURE: 


PAGE  J _ 


DRILLING  STARTED:  VM-08 


DRILLING  COMPLETED: 


DRILLING  METHOD: 


SAMPLING  METHOD: ' 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


DEPTH  IN 
FEET 


SAMPLER  PERCENT  UTHOLOQY 


BELOW  LS.  »L0W*  "COVERT 


0-r 


7*15,5 


I?.y-2).2T 


SAMPLE  DESCRIPTION 

i 

WELL  CONSTRUCTION 

Cj^Y>  $<Ut  o/WtM — 

!  Jitiw  Pj<xt ,  d*1' 

1  “  -<■  tucK.  in 

Pii'V’i,  iwoisf-j  oppt*'  | 

£  V  op"  tn.K.f>l(r- C  is  ?^t-f 

/inu  0  r  ^  1 

&  ft»  y<"vt  K 

(Hay  be -A(l 

H-  bluiSj 

j>!u»l- fy&»px«i-4r  !  5-f t ,  woib  1 
hQ 

Kor  5o«t+^iK<j  h«rct  o>4  7 

Hi/lI  of  X. 

Pectf;  SiW'«-'>ooJmA>  7—7 ;  H/eP 

Sjltj&bi^n,  c Uy,  We. 

,S fpp,  mo/Sf  w|Fhv<y  Al-Ob 
35TNL5-  9-/2.  8'  ^ 

£»*  l>Hle.Sill-ihMt.d<iyi 

3“tl iilL  Ti'a«n.  /A.8-/3,*3*>hJ 

<*) 

irow" 

4tJ)(  SOh-»-c(cVO|  Sol«e  ys.  (/«Jl  feni. 

ixW’leS/Ver^T,^  b  S/JT,  Sl.VuL, 
V^OIST  1 

fyuy  a 

S««4.)  §i'<!4#l-VfWn^  -p,M_  h> 

ffa0.cUjv  lifA'-sJ/,  S^jOhytc-rj 

1  ..  , _ _  L  l 

i  17,/ 

Sji/-,  nA-n.s  "Xb.s 

bohfrj*  4‘  li  Mo‘^  A  Y«<J  Ws\- 

7  SA,<1 iV  Aw rfl-Xnfcg'-^ 

l 

Q-371 
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DRILLING  RECORD 
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F 


WELL/ BORING  ID:  DANG]?-t{  WPi/P 


DRILLING  STARTED:  g~\‘\  -9$ 


LOCATION:  Duluth  ANGB/ Duluth,  Mn. 


DRILLING  COMPLETED: 


PROJECT  NO:  OROOI 


DRILLING  METHOD: 


DRILLER:  North  Star  Drilling  Co. 


SAMPLING  METHOD: 


LOGGER: 


STATIC  WATER  LEVEL: 


GEOLOGIST: 


WATER  LEVEL  DATE: 


SIGNATURE: 


WATER  LEVEL  DATUM: 


DEPTH  IN 
FEET 

BELOW  LS. 


SAMPLER 

SLOWS 


PERCENT 

RECOVERY 


LITHOLOQY 


SAMPLE  DESCRIPTION 


WELL  CONSTRUCTION 


7 


ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/BORING  ID:  DANGB-4" 14  -S 

DRILLING- STARTED:  %~ZZ-<£8 

LOCATION.  D'luth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  P*-+tr  riPe*****. 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 
•  LOWS 

PERCENT 

RECOVERY 

LITHOLOQY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

os 

<So% 

SiVWC.'i  0,_  |  ' 

si.£ 

\Y\cO\£+.>  v>OvYN5.  J  J  <1 

(~2..<3T 

Uvwj  cj^.  /-i 

SufT,  j  tiW-L-  Si  /-/ 

5‘-?/  ' 

pt**Uc T 

IVloO  f 

'Tmo  4  l 

ii  «cr  ^  l  . 

p(  (<■  Lll-C,  It 

?-5""  7 

srlv  c^j.  J 

Vdf  !  1  AlO-lv*-0^y 

F  i«'nv  I-/© r 

Q-373 


ENGINEERING) -SCIENCE 

DRILLING  RECORD 
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DRILLING  STARTED; 


DRILLING  COMPLETED:  ?-ZL  £ 


DRILLING  METHOD; 


SA!  'DLING  METHOD: 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


SAMPLE  DESCn.PTION 


cks,  i^lt JxS*-*  S)  (f-  IjJ-l-lt. 

**«»*+,  JD-n1 

i~S11  1*  SOHt 

SI  -flv'Wv  j-o 


{(l  ^  ^ 


ENGINEERING -SCIENCE 

DRILLING  RECORD 
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WELL/BORING  ID:  DANGP-R-^P  *  J> 

DRILLING  STARTED:  6-3*-^ 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  Teic,  £ 

WATER  LEVEL  DATE; 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 

BLOW* 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

IS--2  S' 

zr- i\i 

313-3^(1 

\00% 

u# 

fear  ftoAie/j 
cy pun  b 
ti  inx.  Iks  k 

S/Jj^  titan,  tone  cky/  40<j«Jia 4 
Q.  nA  oraVfct  dlavwckv  Tft.nL 
-  3  ,  M&tirhj  ftbVUb  Lrc  Jr**'- 

Ya\M<U.d.  ;  firM  (  /S'-vl-'j  '  b  *  t 
&<U case,  fi  hH-bcUi ji  fr0,M 

S&Mj  bfrun,  hfcj  ioHC-  5ili/ IlH-k 

clay  ^  s««c  fc.^t’lcS)  YcC-j 

W. 

Jo+kc.  cL-boAL)  >tobe. 

Al/iu  <-P  5a»^tc.  ■<  1.0 _ 

ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  (  OF 


WELL/BORING  ID:  DANGS'^-wP  a  D 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  jgohwtc 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L3. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

hc.uM 

WELL  CONSTRUCTION 

0-'% 

5 >IS 

50% 
s$l  , 

Sort'A.  S/‘  /  ^  du*  pti’fila 

Li,  -  Jt"  dfy  ,  VYiS  dense 

Clfiy.br«v>n.  5«<H^  S,(f. 

as  ftb’We.  5'~£  iSi.jAW? 

SftKdy  Ww»ry  rto  ,^ovnc.  SiW, 

WOis+,  SflTT  Q-i' e" 

C^j  l$ue.v'i&h  -bhij  htfJc  SiUf  pliably 

Woisf,-h‘ACt  5nh.J.  Tc4c .  SoTi 

cUy j  sdr  soav-*-  ^ 

sr-6  '  ,  ?/5Vg' 

C.ky;  fot-VALd  tvov'A/  JTclw 

i'll -fy  <4«l,/r  K^CS-J 

•Axe.  f*>  1  /t> 

V'c  ^  m  tf’i-s /y 

r-^cx,  A*'**-  /U>,5" 

abJndn.vf, 

£>»<■ j  tn^l,  lOS'tl'f 

.  abv/tJtiKt 

i°*c  Mt/peblkf, 

losn-*l*-d  vfi  7  ' OiUniMzf^  siiglrft1^. 

IVOlS^  fl/rta  SwVc/^T.V^v 

>h  v  r|i'Uo^io.«n^ 
<l.dppx\ 

lt>n>  of  So.vtv^4,  A,  1.0 
PP1^ 

ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANG  £,  /5>  S 

DRILLING  STARTED:  ft  -  IZ~  ( 9&R 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co, 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  /}v  C  /?^ertnti 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DVeetIH  sample*  percent  lithology 

BELOW  LS.  »LOW*  RECOVERY  ^  1 


''  !  mj 


SAMPLE  DESCRIPTION 


WELL  CONSTRUCTION 


5/ 

ii 


bf&iKSt~  j  Sljf j 

JvfHt  bdebUSj  y?  - 1 11 

j  (fj/uc/C  loyc*' 

**  (?\  sh^'J 
O'  \o] 

SmA  j  j  Pmej  S'-mt- 
IO-i( 

/ 

TP  1^ 
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DRILLING  RECORD 
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WELL/ BORING  ID:  DANG6-4-I5P 

DRILLING  STARTED:  £-ZZ-lf%8 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  |2^*»mc. 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  ffi&merst no. 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

.°HC  “ssr  si 


S'-  is* 


100$ 


SAMPLE  DESCRIPTION 


Ui*~ 

Q/tfj  -Soivifc 

f^»blc5y  £W(  sL^VvCj  vno(^ 
0-3 1 

rtci — - 

*^V 

j  ?  csw-'-  o  *»•  '■-'  —  >  I L 

-4-vfO.A- 

C.fg.4^  iv.eP^OJi.X^''  CK~^,gfe£L> 

5<?rn£.  <f  Lf-t  ■p\r't*lf  yyyai’i.  h 

P/^j  ****- 
tUp.  UH&'tti*)  cAJef^  V 
s  \c5?oSC. — PiVpv^-^  (|  WTc  ^IfeX 

%-’<*-tof 

cAo^.Lrn'M-Ri  <3/^  ^  Sill, 

yefy  soT-t;  mohf 

b-cs" 


WELL  CONSTRUCTION 


ENGINEERING -SCIENCE 


DRILLING  RECORD 
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wP 


WELL/BORING  ID:  DAN G£>-¥-/30 

DRILLING  STARTED:  8-21-198^ 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

J*\f  5oiv-sj_  cLv^ 

Tt-  S'cj.vtcl^  Ih. 

15 n- 
ClU<A  ^ 

$ ^isF  /=W8 

SJjr  j  ^ 1*5  "19 

iH-(^ 

ScU'AQj-/)^ 

Q-379 


ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  (  OF  2- 


WELL/BORING  ID:  DANGM P  W  P 

DRILLING  STARTED:  $-2  $-$8 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  fa,  i?, 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

Q-380 


ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  OF 


WELL/ BORING  ID:  DANG6-  wP  HS 

DRILLING  STARTED: .  S'^3-‘db 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  ? 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOQY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION  j 

£>-<? 

60 

Cj^y  braise  >-•*«•  P-  bt-lOj  l'<f  - 
i"y  d -i"  f  t>\.K  #■(  X*  - 

L.+  .  sLyl'/'ty  nMh.  f 

il/ij  ,Vh *yu  a  \rr'n% 

5- 

<>V>% 

&i/r  O.U.J  C  {o^lj  r*oht-Ool  if*  l  1 

cos  a  -\l  S'  [• 

* 

So* xij  hrouTn^  S'-'-’C  8'4«£, 

link.  ct*Y;  lcoitj 
js^«v  ej  Z1  oX*~  Fool  ml\<i 
(,-tO 

d«y;  eLrX  brownj  Uhk.S,U. 

/w,  r>v isi-  j  to- iz 

TP  G*  fa' 

l— —  . . — _ j 

ENGINEERING -SCIENCE 

DRILLING  RECORD 

PAGE  OF  1 


WEuL/BORING  ID:  DANG3-4-HP  HD 

DRILLING  STARTED:  $  -23 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLED 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOQY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

■ 

TD  MS' 

Q-382 


ENGINEERING -SCIENCE 

DRILLING  RECORD 


PAGE  (  OF  -7 


WELL/BORING  ID:  DANG  IS H  -ujpis's 

DRILLING  STARTED:  %)  *.  a  /? p 

LOCATION:  Duluth  ANGS/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  R0k,se.*ul 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  S  /OM.L 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

dVeet,N  sampler  percent 

BELOW  LS.  RECOVERY 


0-i- 
O-  i  ' 


I-s' 
S~  12 

n-n 


I0o% 


WELL  CONSTRUCTION 


SAMPLE  DESCRIPTION 


X  '  /  'it _  /  ,  i  /  W'W  Or  'i''"//'' 

oa~-^/£r_</  Si//”  £,  bt—L,r  ' 

)od*t>lej  Uf1'  k)1"  1*1  £-Wr',-r\ 

fS 0‘  i  ^  (  Trf/V' 

pc^r  /t/'y  i<>/r  r'1"4 

cf*v  (  4^^  -fv  <•  H /w  t//  * 

r^ottf  fo  i^c't ^  sof'f 

C-Uy  kro^rt.  h'ttt *  !•>  •  Low  .>/  ov" 

C?££0Jv*#.<  pc(A>k  i  h  4 if\u  L.  I  /i7/7*N' 

t 

*ro  ^ 7 


/-//W 

l  ^*/vv, 


ENGINEERING -SCIENCE 

DRILLING  RECORD  , 

PAGE  I  OF  1 


WELL/BORING  ID:  DANG  6^'ioPlS  0 

DRILLING  STARTED:  #/U/ Si 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

Q-384 


ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  OF 


WELL/BORING  ID:  DANGS-^  -  wp  t4  P  . 

DRILLING  STARTED:  g~/2~S8 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILL  ER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  PeR/E/3 Pitkz. 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

SLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

s-/i 

fV 

*  j 

55 

lOC/p 

S<w4ci''J  c-wuc 

Sand i  So-mt  Si  1  t,  Lose  / 

»•) VvtJi  (•  0~l'^ 

5a>^^i  ,  Pute,  Jomt.  cVj 

h*Ol5f,  la^c.  fH'bb’Ics  1/^-4“  d  ilt'ij.-y 

i'4~2'4 

Sax  J,  j,rtV^A.t-  bUc.K,  Pm<  Uf^L. 

Ctoj ,  wet-  J  (coje  2*4 -tf’i 

SlSit,  Ljrou/K..  SiitfeSi^  jj 

jVfcAafrAj  cud-  “C  p,  ft 

')nar,l-J 

VraoL^lf;  p/jWc,5«>£f; 

c^y,  brovM,  M*ks»U;  v2iHsT'^r/^wc 
P/om  5'-g/  wflist  "»**'- 

8-/0 ,  51‘ijkf^ mcisf  -fro^o-H 
tfw<.  paW>le$  fro**-  S*'^ 

June  f.Wc>  A"1  l0~l‘i 

ftlTVM  fVW*»  IO~l*{ 

CUu  /t  j  p  1  ) 5ipf- 

r-s!oV  ,  ^  !d.~  !W#y  !* 

Sc^S.I*-  Q* 

ib-S-/?' 

Rrw  cf  A 

l^yvU<-  os  ^’4 

Fill  }•>  3' 

pMU  <>F 

*■  x  1 

c/vO-V^efa-^ 

,  / 

Ret-  rocK  cU-  H 

Hno  of  Sc*v*^  5.0  ^ 

ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  OF 


WELL/ BORING  ID:  DANG  Y  W  16  p 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co, 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  _J _ OF  7- 


WELL/BORING  ID;  DANG  8  Ms\f  tj 

DRILLING  STARTED:  6‘~ft  - 8?. 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD:  ceriums 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  kv  Vtc  /r.'en ni<\ 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  Z.  OF  Z— 


WELL/BORING  ID:  DANG  $ 

DRILLING  STARTED:  £.-§-£?• 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 

•LOWS 

PERCENT 

RECOVERY 

LITHOLOQY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

1S~  33.5 

.3.5-35" 

(06C/b 

'*5 

SS.(o 

lbc°/0 

• 

^y  ;  l*n<.StU  in see  "GK-nuJ  so-nd^ 
fefa/<n>  u/iAj  pU/e 

Sihet  (J  rouhd-td 

CM//  hf'^s,l/./4racc 

pc Ul<z,+  io  ly'  l.oS'Z'  />/,„[/< 

C—V  /  /('r^  S«uxJ ;  cjy^)  r,r>w 

51-  35"  ,  fcbb/ej 

M/J  *  //'** 

H8  z.  i  pp»w- 

/-An; 

j  P**tnf  U  S 

/0C<A-/*«>V\  S  <1  / 

5S--J? 

95=? 

l6*Vo 

i  b-ouiUi A  some.  Si/Prsc/rit. 

pcbb/ts  '/£  -  3",  tract.  rx-K  fi'jj.iteiUs 
SlyhrtjHC&t-  3S-*3  £ 

3C- 38 

votlfyUUctt-Zl 

fijif  bootf?/  Si 

Hi**  or  So^t^fdjL^  '5  ft'*- 

Zet-  vz. 

S58 

**  58  J 

9* f 

Sand  and  CroiTclj  Cc^KSCy  foben^j/ur 

/DO  fa 

3  r«/y2 

£*e'« f~~  ,>4M4 
9fft  toll  uf..7L- 

frnQmct,4e& 

iZ'H 

SfjTotlij  gublfe 

TO  <?<? 7 

ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  I  OF  I 


WELL/BORING  ID:  DANG g  AHVlS  6w M 

DRILLING  STARTED:  J 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  kjoic 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

■LOWS 

PERCENT 

RECOVERY 

LITHOLOOY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

OS' 

wo% 

SS( 

CAM  \ s]lh}  booioiXy  M  Ljki- 

Opyvf  2 .l  iocyc  *-Jif A 

la-i*)1  all  fo^- 

Uffts  l‘  inoi)l-  Jut.  A»  Aece^t  rcusi. 

/^T»X  o'j.  S  £_  C  ^  /KV_ 

S-/01 

100% 

SSZ 

' 

k 

CJ&)£  ibrou>n.j  hbUts,lf-%^/  5_^, 
&xtvi  onA  GnWtt  }  fa  /Mfjiiw-go^rse,  wuw 

^C/«rf2  <tn<i  reck-  fy’u^^cSi 
fx-Uiyctr-j  »v£c  iVfcf  f  $*i 

Iri+tc  cky  ««t  pebble  i/2- 

4- to' 

^/m<  io-'~v^L_  cCf 

tA/«X-  lccti-{ixn$  o  oorre 
Iojj  rr 

J, 

10-tS- ' 

*52 

/&<?% 

$And  Snd  Gr^VCi  f  <*t>oVC.  f 

■pro»T\  IO-li.,5  /  loose 

0-lftV  i  |  3&wc  s «l  l~f  pl-^bl 

fir^y  fr*v.  IIS- MS' 

//>v»  e^S°-~ 7*0:  0  fp 

HB>  <5> 

frio' 

0&°/o 

,  Pint  K»  Cj>o.(£Zi  SolCL  elftl/.  lur‘ 

htrU. pxM'/cj  i/rj. -{^"j  /■IS'- 05 ‘ 

gl»V  s  )»  auW,  lu+ft-fi  Pp  ■  plmfcfc, 

i,&bj~0.  -t-lfphr- 

/ 

+-)'>  -7  /) 

l  A' 

ENGINEERING -SCIENCE 

DRILLING  RECORD 


WELL/ BORING  ID:  DANGg>%  KW(jb 


LOCATION:  Duluth  ANGB/ Duluth,  Mn. 


PROJECT  NO:  OROOI 


DRILLER:  North  Star  Drilling  Co. 


LOGGER: 


GEOLOGIST: 


PAGE  i  OF 


DRILLING  STARTED:  .  Q../0-8& 


DRILLING  COMPLETED: 


DRILLING  METHOD:  , 


SAMPLING  METHOD: 


STATIC  WATER  LEVEL: 


WATER  LEVEL  DATE: 


WATER  LEVEL  DATUM: 


PERCENT 

RECOVERY 

LITHOLOQY 

!o°/o 

X 

%l 

«*, 

i00% 

50  3 
100% 

/ 

SW, 

/co% 

too% 

^5r*c  /feciver^ 

9:5  £ 

/s  .^5/ 
»«'/0 

WELL  CONSTRUCTION 


*  tkzil  A''doW»t<±)J  O-2'tncnb  Op 


,  tfd- ,  VC^  I cfitf-, 

o-fc.S’cX  \ro  [fS 

cky,  (?r^  \IhIl  SJ/', 

pi  frblc ,  We-f ,  &  pi* US'IO1) 


14  o- •/ 


)ia  oJor* 

CkyMt  I/, 

6i'yA*^C!>  ^  3  ^  pl*Ctb'<L  |V^J 

,  ^/6v-Ja  (  fo  h/^CC 

co«ryt  j  fy<icc  IrfftcC 


/•/k*.  <sj  oo^r1*  riwy.  •Ti'o-~ 
O-  |  ppvT- 


C\c\\]ldosK.bf°tJjr-/  hh-lcSikj  pl.ibU,  ^ 

*•»  /C7-^;  -fz-ace. 
pt-O&v  K/~~  *}*  d.amJXs- 


A 

£tf$oue  ,  /-¥^  54  "4 ha  c 

^>'2-1^,  /It*’*  ;  VC< 

<ird  Si/ /~,v  ZS  j  c Ly, 

■Pjn c  -j r </  S’ *-^-cT  >  +<'<■  tx  p-tfebPej 

r  ,*4’  .  , 

LrAVt  j  c&viii-)  3 *»««■  Junt<j  - 

c^w,  /'^  A,^2S.3- 

nVtpfa  ,  2.'4'  bo^lJj-t 

tywtel  COwfoSfM  op  cotfC  *>wlv\ 

HnJ  ‘I'JUJ&l'  hull  for,  ,h.A'<.  Iri-X/aij 

$o*J.r-G7)»eAA  (okt  Ju»i  o^,  *•■> 

•k  ItJr&cK 


///V4  ^ 

^  f/tn  t-t  O  »<  <•  l<X.vsf  <  Ovw 

A./  M- 

/ 

hit-k>u Ictu.  oT  2^^ 

UxjIcLl/  is 

Zt-.J-Zg; 
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ess 
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ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/BORING  ID:  DANG£ b  h*tC> 

DRILLING  STARTED:  #-r0-*!>£) 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED:  q,, 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

•LOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

30-5  iiC 

TP  3  3# 

Q-391 


ENGINEERING-SCIENCE 

DRILLING  RECORD 

PAGE  l  OF 


WELL/ BORING  ID:  DANG  3  SlfS8 

DRILLING  STARTED:  £-/ <5-  88 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 
•  LOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

WELL  CONSTRUCTION 

o-f 

s-id 

IO~[ S’ 

ss  iorf> 

* 

pl**t  <5-2  ‘ j  /Halit' 

3-^, 

4U,  5  a/>/eckhC^)j  butt  i, 

pi j  y'c'g  wt.*  Hi* 

MO  fcbio/ct f  fllfib/t 

elt>y  fiix-zHcd,  s  »'*’<• 
&to.*C2S£’/0)  o  ~  p-cW/eS 

W-Zo' 

do.y  y$omt  'kct,  s&o«*  fJ’lJes, 

1  Silt-  in  IcKr-r  2  mi-K 

htik  J/ind,fZne 

iy@  if 

O  pp,r~~ 

H/r  *///* 

hB  ,  , 

Z-  / 

Q-392 


ENGINEERING-SCIENCE 


DRILLING  RECORD 

PAGE  /  OF  I 

i*T£  p. 


WELL/  BORING  ID:  DANG  6  MM 

DRILLING  STARTED:  8~S-e$ 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  /fUSa„l(_ 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST:  fckr  £.  ft cmersma 

WATER  LEVEL  DATE: 

[SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

SAMPLER 

PERCENT 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

BELOW  LS. 

SLOWS 

RECOVERY 

■■i 

0^' 

45/ 

&0Y0 

■t 

Slt-T  <\n4  tW\/  1  liVrO- 

-£LL 

?j  So-v'b 

SsWiL"  pklbltS  atvd  roc-r- 

J/c)K  bO  , 

! 

H-3  c>fp>~. 

5- IS' 

I 

rttcJt/ccj  i 

.* 

Silt-  avut  A  }  i*'  offer 

I'orSfUroColt, 

g-//'  tJeA’/  3°'**-  J  Ar'K’"- 

Hft  C-ippn\  bOhftj 

t  Kf~*  r  /<£  ^ 

//frA.  > 

Clay  ,  Li-k-  31 

$*r*.*M ,  l.bt*.  drj,  ye»^ 

* 

IT-n' 

/&t/rocKy 

i»4o  J*'  p-.eceS 

: 

tf  if1 

I 


ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/BORING  ID:  DANGB8  MW  if 

DRILLING  STARTED:  £-/<;-£<?> 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD:  <*1- 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

OEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 

SLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

£ 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

0~£ 

5 -10 

io-  llS 

1  x 
C.o% 

I'OoY  a. 

ss 

)oac/o 

y 

dl^\J  /Sony  st!fs  Af-r/c. 

shtfxbly  Iwar Sf-J  ho  fdobUt,  0r- 

S>l\-I6/cuJl\lSOHC  far'd 

At  T’~S0  VCr^  (o  voe.-t- 

5-10  1 ,  F<r/*\  (  JOmc.  fxbbles  3" 

chnnite^  .  n/(.tc\t  1-8* SArdy 3o.\L. 

BzAfe cK,  cofc , 

cj,2  (,  Cm  t 

/  ppr''~ 

H ft  Ifpr^ 

Q-394 


ENGINEERING-SCIENCE 

DRILLING  RECORD 
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WELL/ BORING  ID:  DANG 8  mzD 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

* 

SAMPLE  DESCRIPTION 
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WELL/BORING  ID:  DANGS  wp  S  D  DRILLING  STARTED;  g 

LOCATION;  Duluth  ANGB/ Duluth,  Mn.  DRILLING  COMPLETED: 

PROJECT  NO;  OROOI  DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co.  SAMPLING  METHOD: 

LOGGER:  STATIC  WATER  LEVEL: 

GEOLOGIST:  WATER  LEVEL  DATE: 

SIGNATURE  WATER  LEVEL  DATUM: 


LITHOLOGY 


SAMPLE  DESCRIPTION 


WELL  CONSTRUCTION 
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WELL/ BORING  ID:  DANG  k,/'  V 

DP-'LLING  STARTED:  $'//'** 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

[SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

•AMPLER 

•LOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 
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WELL/ BORING  ID;  DANG  a  P$f<)  $ 

DRILLING  STARTED:  g-//-&<y 

LOCATION;  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED:  S-M-S'd 

PROJECT  NO:  OROOI 

DRILLING  METHOD:  ^w.c. 

DRILLER:  North  Star  Drilling  Co. 

SAMPLIN'"1  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEFEETIN  sampler  percent 
BELOW  LS.  ,L0W*  RECOVERY 
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WELL/ BORING  ID:  DANG  8 

DRILLING  STARTED:  9S 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED; 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

SLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 
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WELL/  BORING  ID;  DANG  8  w P  iO  P 

DRILLING  STARTED:  8-6' 68 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  LS. 

SAMPLER 

SLOWS 

PERCENT 

RECOVERY 

LITHOLOGY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 
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WELL/BORING  ID:  DANG  g  lop  10  p 

DRILLING  STARTED: 

LOCATION:  Duluth  ANGB/ Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTH  IN 
FEET 

BELOW  L8. 

SAMPLER 

BLOWS 

PERCENT 

RECOVERY 

LITHOLOQY 

SAMPLE  DESCRIPTION 

WELL  CONSTRUCTION 

22.5  -31 

zi.r-yi 

32- 3  5" 

if-  Ho.  5" 

465'  Yf 

&>?£ 

(bc?/o 

S5  6 

ic°% 

SSI 

Si/f’i  son-'-  i  hn.  to  Vf'VtJ 

zt-s‘~  ZS,  3 

$||V  AHcl  Ck/  1  tl+i.  SM-i 

^4,^  *4  -  S’" 

51,ov'l"b 

^3.3-2  l,f 

CV£\y  ,#./«<.  *l/r ,  ■' 

rcx-U- cw*»**; 

V c '-j  ■fif’-'i  diylsf-p  lu-ofit' 

Co^  C’/'T  Cy>  K  S’*' 

5<VW^-  ^>-o  o^vtv<-  j _ *-£■ 

4,-,^.  !<>vr  t*.  «p  k  S"‘  </t 

A~a/>y  dry 

Si  If  Joint.  cJu.<j 

~~~ ~  1  (.tH<  1  . 

foCosrje.,  p«fejr4i/U( 

-As  1‘OVfltXl^X  ^“2* 

Utont'O^,  Pro*.  3S'-3l  woiij -ikJtt 
3? jLjLHj  mdit 
vTrk  trace.  gruvr<Jlj  i&na 

jome  cky 

si/r  iw/c  cky,  £«- 

Int4  SqkA  and  gruVtl,  cjA,«  1 

SOS’-  *fl‘  C> ltd  JCCiTk/wlm  r*-S4  oF 
C«r«.  ■  +0  wo/sf  Sme.f/ 

rrf-tZfro.Q rt^vort 

/Aw  4. 

of  Hlr’**-  /(scx—l'-C-VlS 

C>  ^»>A 

Z//^ 

0  ///A 

un  M>ltA*-<rp  C*''e- 

//i*u  4. 

IpK^lrf  J  ***+{■£< 

-r/* 

3 1>/’'~ 

ll4  e>rt** 

ZlffM 

]Jm 

ENGINEERING-SCIENCE 

DRILLING  RECORD 


PAGE  3  OF  3 


WELL/BORiNG  ID:  DANG  8  Vf  idp 

DRILLING  STARTED:  Q-fr-SZ 

LOCATION:  Duluth  ANGB/Duluth,  Mn. 

DRILLING  COMPLETED: 

PROJECT  NO:  OROOI 

DRILLING  METHOD: 

DRILLER:  North  Star  Drilling  Co. 

SAMPLING  METHOD: 

LOGGER: 

STATIC  WATER  LEVEL: 

GEOLOGIST: 

WATER  LEVEL  DATE: 

SIGNATURE: 

WATER  LEVEL  DATUM: 

DEPTHrIN  sampler  percent  lithology 

BELOW  LS.  ■‘•OW*  RECOVERY 


SAMPLE  DESCRIPTION 


WELL  CONSTRUCTION 


Q.2.9  Notebook  8,  Field  Team  Leader  Notebook  No.  2 

This  notebook  contains  notes  of  the  Field  Team  Leader  for  work  done 
during  February,  1989.  The  notes  are  on  the  second  ground  water  sampling 
round  at  Site  10  and  also  contain  the  water  level  measurements  taken  at  that 
time.  Seventeen  pages  were  used.  The  first  entry  is  25  February  1989  and  the 
last  is  28  February  1989.  The  pages  are  signed  by  Jo  Ann  Sherwin 


This  page  intentionally  left  blank. 
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